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Indole derivatives as 5-*HT receptor antagonist 

This invention relates to compounds having phannacological activity, 
prxxresses for their prcparadon, to compositions containing them and to their use in 
the tzeatmem of CNS disorders. 

WO 94/04533 (SmidiKline Beecham pic) describes indole and indoline 
derivatives which are described as possessing 5HT2C receptor antagonist activity. A 
structurally distinct class of compounds has now been discovered, which have been 
found to have 5HT2C receptor antagonist activiQr« Certain compounds of the 
invention also exhibit 5HT2B antagonist activity. 5HT2cy2B receptor antagonists an 
believed to be of potential use in the treatment of CNS disorders such as anxiety, 
depression, epilepsy, obsessive compulsive disorders, migraine, Alzheimers disease, 
sleep disorders, feeding disorders such as anorexia and bulimia, panic attacks, 
withdrawal from drug abuse such as cocaine, ethanol, nicotine and benzodiazepines, 
IS schizophrenia, and also disorders associated with spinal trauma and/or head injury 
such as hydnxrephalus. Compounds of the invention are also expected to be of use in 
the treatment of certain GI disorders such as IBS as well as microvascular diseases 
such as macular oedema and retinopathy. 

The present invention therefore provides, in a first aspect, a compound of 
20 formula (I) or a salt thereof: 




(I) 



wherein: 

25 and are independently phenyl, aromatic or partially saturated monocyclic or 
bicyclic heterocyclic rings containing up to three hcteroatoms selected from rutrogen, 
oxygen or sulphur, 

A is a bond, a chain of 1 to 5 atoms optionally substituted by Cj.g alkyl or A is an 
optionally substituted phenyl or an optionally substimted 5- to 7-membered 
30 heterocyclic ring containing up to three heteroatoms selected from rutrogen, oxygen 
or sulphur; 

Rl and groups are each independently hydrogen, C1.5 alkyl optionally substituted 
by NR12r13^ C2-6 alkenyl, C2.6 alkynyl, C1.5 alkylthio. cyano, nitro, halogen, 
CF3, C2F5, NR12r13, CONR12r13, nr12cor13, S(0) NR12r13. CHO, OCF3. 
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SCF3, CORI^. CHjORI^, C02R^^ or OR^^ "^^^ p is 1 or 2 and r12, r13 and 

r14 are independently hydrogen, C1.6 alkyU optionally substituted aryl or optionally 

substinited arylC 1 .galkyl; 

n and m are independently 0, 1 or 2; 

r3 is hydrogen or C 1 .5 alkyl; 

R^ is a group of formula (i): 




(i) 



10 in which: 

X and Y are both nitrogen, one is nitrogen and the other is carbon or a CR^ group or 
one is a CR^ group and the other is carbon or a CR^ group; 
r5, r6 r7 and r8 groups arc independently hydrogen, C1.6 alkyl optionaUy 
substinited by one or more fluorine atoms, C2.6 alkenyU €3.5 cycloalkyl, C3.6 
15 cycloalkylCi-galkoxy, C2.6 alkynyl, C3.6 cycloalkyloxy, €3.5 cycloalkyl-Ci.6 
alkyl, C1.6 alkylthio, C3.6 cydoalkylthio, C3.6 cycloalkyl-Ci.6 alkylthio, 

Ci-^alkoxy, hydroxy, halogen, nitro, OCF3, SCF3, SO2CF3, SO2F. formyl, C2-6 
alkanoyl, cyano, optionally substinited phenyl or thienyl, NR12r13, CONR12r13 qt 
C02R1^ where where r12, r 13 and R^^ are as defined for r1; or r6 and r7 form 
20 part of an optionally substinited 5- or 6-membered carbocycUc or heterocycUc ring; 
r9 and rIO are independendy hydrogen or C1.6 alkyl; or 
r4 is a group of formula (ii): 



R 

I 

N 
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25 



(ii) 



in which X and Y are both nitrogen, one is nitrogen and die odier is a CR5 group or 5 
and Y are bodi CR5 groups and r5. r6, r7 and r8 are as defined in formula Q); and 
30 r1 1 is hydrogen or Cj^ alkyl, or 
r4 is a group of formula (iii): 
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(iii) 

in which R^, R^, X and Y arc as defined in fonnula (i) and Z is O, S, CH2 or NR^^ 
5 where R is hydrogen or C 1.5 alkyl, 

C1.5 Alkyl groups, whether alone or as part of another group, may be straight 
chain or branched 

Suitably A is a bond or a chain of 1 to 5 atoms optionally substituted by 
alkyl. Examples of such chains include (CH2)pX or X(JCH^^ where p is 1 to 4 
10 and X is CO, O, S(0)x where x is 0 to 2 or A is NR, CONR, NRCO. NRCONR, CO, 
CH(OH), Ci.6alkyl CH=CH, CH=CF, CF=CF, O, S(0)x where x is 1 or 2, NR, or 
NRSO2 where R is hydrogen or Cj.g alkyl. Preferably A is a bond or a group 
CH2O, OCH2, or O. 

Suitably A is an optionally substituted phenyl group or an optionally 
15 substituted 5- or 6-mcmbcrcd heterocyclic ring containing up to three heteroatoms 
selected from nitrogen, oxygen or sulphur. Preferably A is thiazolyl, isothiazolyl, 
oxazolyl, isoxazolyl, thiadiazolyl, triazolyl, pyridyl, pynmidyl or pyrazinyl. Most 
preferably A is thiazolyl. Optional substituents when A is a phenyl or a heterocyclic 
group include those groups R^ and listed above 
20 The urea moiety can be attached to a carbon or any available nitrogen atom of 

the ring P^, preferably it is attached to a carbon atom. Suitable moieties when the 
nngs pi and 5-mcmbered aromatic heterocyclic rings include isothiazolyl, 
isoxazolyl, thiadia2x>lyl, oxadiazolyl and triazolyl. Suitable moieties when the zings 
pl and p2 arc 6-membcred aromatic heterocyclic rings include, for example, pyridyl, 
25 pyrimidyl or pyrazinyl. Optional substiments for P^ and P^ groups include those 
groups R^ and R^ listed above 

When A is a bond, P^ is preferably phenyl, pyridyl, pyrimidyl, pyrazinyl or 
pyridazinyl, preferably phenyl or pyridyl, in particular 3-pyridyl. 

When A is a chain of 1 to 5 atoms, P^ is preferably phenyl or pyridyl and P^ 
30 is preferably phenyl or pjoidyl, in particular 3-pyridyl. 

When A is an optionally substituted phenyl group or an optionally substituted 

5- or 6-membcrcd aromatic heterocyclic ring, P^ is preferably phenyl or pyridyl and 
p2 

is preferably phenyl or pyridyl, in particular 3-pyridyl. 
Preferably R^ is hydrogen or methyl. 
35 Preferably R^ is hydrogen, halogen, methyl, CF3 or OCF3. 

Preferably R^ is hydrogen. 
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Preferably is a group of formula (i). Preferably X and Y fonn pait of a 
phenyl ring, that is to say one of X or Y is carbon and the other is a CH group or both 
of X and Y are CH groups. Most preferably is a group of formula (A): 




(A) 



in which R^ and R^ are as defined in formula (i). 

Suitably R^ and R^ groups are independently hydrogen, C1.5 alkyl 
optionally substituted by one or more fluorine atoms for example CF3 or C2F5, 

10 C2.6 alkcnyl, €3^ cycloalkyl, C3.6 cycloalkylCi-galkoxy, C2.6 alkynyl, €3.5 
cycloalkyloxy, C3.5 cycloalkyl-Ci.6 alkyl, Ci.g alkylthio, €3.5 cycloalkylthio, 
C3-6 cycloalkyl-Ci.6 alkylthio, Ci.6alkoxy, hydroxy, halogen, nitro. CF3, C2F5, 
CXT3, SCT3, SO2CF3, SO2F, formyl, C2-6 alkanoyl, cyano. optionally substimted 
phenyl or thienyl, NR^^r^^, C0NR12r13 ©r C02R^'* where R^^, R^^ and 

15 as defined for R^; or and R^ fonn pan of an optionally substituted 5- or 
6-mcmbcrcd carbocyclic or hctcnx;yclic ring. Examples of such rings include 
cyclopentane and dihydrofiiran rings. 

Prcfeiably R^ is trifluoromcthyl or halogen and R'^ is Cj.^ alkoxy, in 
particular methoxy, Ci^^alkylihio, in particular methylthio or €1.5 alkyl in particular 

20 methyl 

Suitably n and m are independently 0, 1 or 2. Preferably n and m are both 1. 
Particular compounds of the invention include: 
1 -[(3-Pyridyl)-3-phenyl carbanioyl]-5-methoxy-6-trifluoromethyl indoline, 
l-[(4-Pyridyl)-3-phenyl carbamoyl] -5-methylthio-6-ttifluoromethyl indoline, 

25 1 -[(3-Pyridyl)-3-phenyl carbamoyl] -5-methylthiO"6-ttifluoromethyl indoline, 
1 -[(3-Pyridyl)-4-phenyl carbanK)yl]-5-mcthoxy-6-trifluromethylindoline, 
l-[(4-Pyridyl)-4-phcnyl carbamoyl] -5-mcthoxy-6- trifluoromcthyl indoline, 
l-[(2-Pyridyl)-3-phenyl carbamoyl] -5-mcthoxy-6- trifluoromcthyl indoline. 
l-[4-Methyl-3-(3-Pyridyl)-phenylcarbamoyl]-5-methoxy-6-triflu<wniethylindol^^ 

30 l.[3-Huoro-5-(3-pyiidyl)phcnylcarbamoyl]-5-methoxy-6-trifluoiomethylind 

1 -[2-Ruaro-5-(3-pyridyl) phenyl carbamoyl]-5-methoxy-6-trifluorometiiyl indoline, 
1 -(5-Phenyl pyrid-3-yl carbamoyl)-5-methoxy-6-trifluoromethyl indoline, 
l-(5-Phenyl pyrid -3-yl carbamoyl)-5-methylthio-6-trifluoromethyl indoline, 
l-[5-(3-Pyridyl)-pyrid-3-yl carbanK>yl]-5-methoxy-6-trifluoromcthyl indoline, 
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l-[5-(4-Trifluoromcthylphcnyl)-pyrid-3-yl carbaxnoyl]-5-methoxy-6-tzifluoromethyl 
indoline, 

l-[5.(4-McthylphenyI)-pyiid-3yl carbaiix>yl]-5-mcthoxy-6-trifluoromcthyl indoline, 
l-[5-(2-Thicnyl)-pyrid-3-yl carbainoyll-5-incthoxy-6-trifluoroiiicthyl indolinc, 
5 1 -[5-(3-Thicnyl)-pyrid-3-yl carbamoyl]-5-methoxy-6-trifluoromethyl indoline, 
1 -[5-(2-Pyrroly l)-pyrid-3-yl carbamoyl)-5-incthoxy-6-trifluorDmethyl indoline, 
l.[5-(4.pyridyl)-pyrid-3-yl carbanx>yl]-5-incthoxy-6-trifluoromcthyl indoline, 
1 -[2-(3-Pyridyl)-thiazol-4-yl caibanioyi]-5-mcthoxy-6-tiifluoroinethyl indoline, 
l-[2-(2-Pyridyl)-thicn-5-yl carbanK)yll-5-mcthoxy-6-trifluoroinethyl indolinc, 
10 l-(3-Huoro-5-(4-mcthyl-3-pyridyl)phcnylcarbanK)yl)-5-methoxy-6- 
trifluoromethylindoline, 

l-(5-(2,6-Difluorophenyl)-3-pyridylcarbanioyl)-5-nicthoxy-6- 
trifluoromethylindoline, 

6-ChloTO-5-mcthyl-l-(4-mcthyl-3-(pyrid-3-yl)-phcnylcarbainoyl) indolinc, 
15 1 -(4-Mcthyl-3-(pyrid-3-yI) phenylcarbamoyl)-5-thiomethyl-6-trifluon)niethyl 
indolinc, 

l-(3-Huoro-5-(pyrid-3-yl)phcnylcaibamoyl)-5-thioinethyl-6-tri^ 
indolinc, 

l-(4-Chloro-3-(pyrid-3*yl)phenylcazbaixioyl)-S-inethoxy-6-tnflttQ]^^ 
20 5-Mcthoxy-l-(5-mcthyl-(l,2-4-oxadiazol-3-yl)-phcnyicarbamoyl)-6-tr^ 

indolinc, 

l-[4-Methyl-3-(4-nicthyI-3-pyridyl)phcnylcarbanioyl]-5-mcthoxy-6-txifl 
indolinc, . 

l-[5-Bionio-3-(pyrid-3-yl)phcnylcarbamoyl]-5-nicthoxy-6-tiifluaromc 
25 l-[4-t-Butyl-3-(pyridO-yl)phcnyIcarbanK)yl]-5-nicthoxy-6-trifluoro 

l-[4-Mcthoxy-3-(pyrid-3-yl)phcnylcai*amoyl]-5-mcthoxy-6-trifluor^^ 

l-(5-Huoro-4-mcthoxy-3-(pyrid-3-yl)phenylcait)anaoyl]-5-niethoxy-6- 

trifluoiomcthylindoline, 

l-[3-Biomo-4-mcthyl-5-(3-pyridyl)phcnylcarbanioyl]-5-niethoxy-6- 

30 trifluoromcthylindoline, 

1 -[3-(4-IsoquinolyI)phcnylcarbamoyl]'5-naicthoxy-6'trifluoromcthy 1 indolinc, 

l-[5-(4-Mcthyl-3-pyridyl)-pyrid-3-ylcarbamoyl]«5-mcthoxy-6- 

trifluoromcthylindoline, 

l-[6-(3-PyridyI)-pyrid-3-ylcarbamoyI]-5-nicthoxy-6-irifluQromcthylindol^ 
35 1 -[5-(2-Fuiyl)-pyrid-3-yIcarbanK)yl-5-nicthoxy-6-trifluorpmcth^^ indolinc, 
l-[2-(Pyra2inyl)-diiazol-4-ylcarbanioyl]-5-mcthoxy-6-trifluoromcthyl^ 
l-[3-(5-Pyrimidyl)phcnylcarbamoyl]-5-nicthoxy-6-triflucromeA 
l-[3-(4-Mcthyl-3-pyridyl)phcnylcarbanioyl]-5-mcthoxy-6-trifluoron^ 
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l-[5-Ethyl-3-(pyrid-3-yl)phcnylcarbaiiH5yl]-5-mcthoxy-6-tr^ 

5- Mcthoxy-l-[5-phcnyl-3-(pyiid-3-yl)phenylcarbanK)yl]-6-trifluoiomc indoiine, 

6- CMoro-5-nicthyl-l-[4-mcthyl-3-(4-incthyl-3-pyiidyl)phcnyl carbamoyl] indoline, 
l-[3-(pyrid-3-ylaniinocaibonyI)-phcnylcaibaiiK>yl]-5-mcthoxy-6- 

5 indoline, 

1 - [3-(Pyiid-3-ylaniinocarbony l)-phcnylcarbamoyl]-5-mcthyldiio^ 
indoline, 

1 - [3- (Pyrid-4-ylaniinocarbonyl)-phcnylcarbanioyl]-5-nicthy^ 
indoline, 

10 l-[4-(Pyrid-3'ylaminocarbonyl)-phenylcaii)amoyl]-S-meth 
indoline, 

l-[4-(Pyrid-4-ylanrinocaitx>nyl)-phcnylcarbamoyl]-5-methylthic^ 
indoline, 

1 -[3- (3-pyridylcarbonyl)phenylcarbanioyl]-5-methoxy-6-trifluoromethyl indoline, 
15 l-[3-(Pyrid-3-yl-aminosulphonyl>phcnylcarbamoyl]5-niethoxy-6-t^ 
indoline, 

5-Methylthio-6-trifluQromethyl- 1 -[6-(pyiidin-3-yloxy)pyridin-3- 
ylcarbamoyl)]indoline, 

S-Methoxy-6-trifluoToniethyl* l-[6-(pyxidin-3-yloxy)pyndin*3*ylcar^^ 
20 5-Methoxy-6-trifluoromeihyl- 1 -[4-(pyridin-4-ylmethyloxy)phenyl 
carbanioyl]indoline, 

5-Methoxy-6-tiifluoromcthyl-l-[6-(pyridin-4-ylnicdiyloxy)pyridin-3- 
ylcarbamoyl] indoline, 

5-Mediylthio-6-trifluoromethyl- l-[4-(pyiid-4-yl-mediylamino carbonyl)phenyI 
25 carbanooyl] indoline, 

Trans-5-Methylthio-6-trifluoroniethyl-l-{4-[2H5thenyl-(4-pyridyl)]-^ 
carbamoyl ) -indoline, 

5-Methylthio-6-crifluoroniethyl- 1- {4-[2-ethyl(4-pyiidyl)]phenyl carbamoyl } indoline, 
l-(l-(4-Pyridyl)-5-indolylcarbamoyl)-5-methoxy-6-trifluon>meihylind 
30 5-Methoxy-6-trifluoronicthyl- l-[4-(pyridin-4-ylihiomethyl)phenyl 
carbamoyl]indoline, 

5-Methoxy-6-trifluoron3ethyI- 1 - [4-(pyTidin-4-y Isulphony Imethy 1) 
phenylcarbamoy 1] indoline, 

S*Methoxy-6-trifluoromediyl- 1 -[4-(pyiidin-4-ylmethylthio)phenyl 
35 carbamoyljindoline, 

5-Methylthio-6-tiifluoromethyI- 1 - [(6-phenoxy )-3-pyridylcarban]oy 1] -indoline, 
5-Methoxy-6-trifluoromeihyl- 1 -[2-(pyridin-3-yloxy )pyridin-4-ylcarbamoyl)]indoline. 
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5-Methylthio-6-trifluoromcthyl-l-[6-(2-mcthylpyiidin-3-yloxy) pyridin-3- 
ylcarbamoyljindoline, 

5-Methylthio-6-trifluoromethyl-l-[6-(6-methylpyridin-3-yloxy)^ 

ylcarbainoyl] indoline, 
5 5-Mcthoxy-6-trifluaromcthyl-l-[6-(pyridin-3-ylthio)py^ 

5-Mcthylthio-6-irifluoromethyl- 1 -[4-(pyrid-3-y linethyl)aiiiido phenyl 
carbamoyl]indoIine, 

S-Methyldua-6-trifluoToinethyl- 1 -[3-(pyrid-4-ylxx]ethyl) amidophenylcarbamoyi] 
indoline, 

10 5-Methylthio-6-trifluoromethyl-l -[4-(pyTid-2-yliiiethyl) amidophenylcarbainoyl] 
indoline, 

1 - ( 1 -(3-PyridylDicthy l)-5-indoIylcarbainoy l)-5-methoxy-6- tiifluoro 
1 - (1 -(4-Pyridylmethyl)-5-indolylcarbainoyl)-5-methoxy-6-trifluoronie 
l-(l-(3-pyridyl)-5-indolylcarbamoyl)-5-methoxy-6-trifluoromelhyl indoline, 

» 

1 5 5-Methylthio-6-trifluoroniethyl- 1 - { 3-[2-(3-pyridyI)thiazol-4-yl]phenylcarbainoyl ] 
indoline, 

5-Mcthylthio-6-trifluoromethyl-l-(4-(2-(4-pyridyl)-thiazol^yl]phenyl 
carbamoyl }indoline» 

5-Methylthio-6-trifluoroniethy 1- 1 - { 4- [2-(3-pyridyl)-thiazol-4- 
20 yljphenylcarbamoyl} indoline, 

l-[4-HucMX>-3-(3-pyridyl)phenylcarbamoyl]-5-methoxy-6-tiifluoionieA 

l-[3-Huoro-5-(pyTiniidin-5-yl)phenylcarbamoyl]-5-methoxy-6-trifl 

indoline, 

l-[4-Chloro-3-(4-methyl-3-pyiidyl)phenylcarbanioyl]-5-niethoxy-6- 
25 txifluoromethylindoline, 

l-[2,3-Dihydn>-7-(pyrid-3-yl)ben2ofuran-5-ylcarbamoyl]-5-mcthoxy-^ 
trifluoromethyl indoline, 

5-Methoxy-6-tiifluoromethyl-l-[6-(2-mcthylpyridin-3-yloxy)pyridto 
ylcarbamoyljindoline, 
30 5-Methoxy-6-trifluoromethyl- 1 -[6-(4-mcthy lpyridin-3-yloxy)pyridin-3- 
ylcarbamoyljindoline, 

and phannaceuncally acceptable salts thereof. 

Further preferred compounds are those of examples 83 - 177 and 
pharmaceudcally acceptable salts thereof. 
35 The compounds of the formula Q) can form acid addition salts with acids, 

such as conventional pharmaceudcally acceptable acids, for example maleic, 
hydrochloric, hydrobromic, phosphoric, acetic, fumaric, salicylic, citric, lactic, 
mandelic, tartaric and methanesulphonic. Prefened salts are mesylate salts. 



wo 96/23783 _ ^ PCT/EP96/00368 



15 





Compounds of formula (I) may also forai N-oxidcs or solvates such as 
hydrates, and the invention also extends to these forms. When referred to herein, it is 
understood that the term 'compound of formula (I)* also includes these forms. 

Certain compounds of formula (I) are capable of existing in stereoisomeric 
S forms including enantiomers and the invention extends to each of these 

stereoisomeric forms and to mixtures thereof including racemates. The different 
stereoisomeric forms may be separated one from the other by the usual methods, or 
any given isomer may be obtained by stereospecific or asymmetric synthesis. The 
invention also extends to any tautomeric forms and mixtures thereof. 
10 The present invention also provides a process for the preparation of a 

compound of formula (I) or a phaimaceutically acceptable salt thereof, which process 
comprises: 

(a) the coupling of a compound of formula (11); 



(H) 



with a compound of formula (m); 



20 D-R4' m 

wherein A, and are as defined in foimula (I) , C and D contain the appropiiate 
functional group(s) necessaiy to form the moiety -NR^'CO when coupled, the 
variables R^', R^', R^' and R^' arc R^, R^, r3 and R^ respectively, as defined in 
25 fOTmula(I), or groups convertible thereto, and thereafter optionally and as necessary 

and in any appropriate order, converting any R^ ', R^ , R^ and R^ , when other than 
r1, r2, r3 and R^ respectively to r1, R^ r3 and R'*, interconverting R^, R^, r3 
and R^ and farming a phaimaceutically acceptable salt thereof; or 
(b) the coupling of a compound of f onnula (IV); 

30 




av) 



with a compound of formula (V); 



35 
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r' 



(V) 

5 wherein P^, P^, R^', R^*. R^' and R^' arc as defined above and E and G contain the 
appropriate fiincdonal group(s) necessary to form the A moiety when coupled and 
thereafter optionally and as necessary and in any appropriate order, converting any 
r1', r2', r3' and R^^ when otiier than r1, r2, r3 and R"^ respectively to rI, r2 r3 
and R"*, intercon verting R ^ , R^, R^ and R^ and forming a pharmaceurically 

10 acceptable salt 

Suitable examples of groups C and D include: 
(i) C is -N=C=0 and D is hydrogen, 
(u) C is -NR3'cOL and D is hydrogen, 
(iii) C is -NHR3' and D is COL. or 

15 (iv) C is halogen and D is -CONHR3* 

wherein R^* is as defined above and L is a leaving group. Examples of suitable 
leaving groups L include halogen such as chloro, bromo, imidazole, phenoxy or 
phenylthio optionally substituted, for example, with halogen. 

Suitable examples of a group R^' which are convertible to R^, include 

20 alkoxycarbonyl and benzyloxy or pora-methoxybenzyloxy which are converted to the 
group where R^ is hydroxy using conventional conditions. 

Intexconversions of R^. R^ and R^ are carried out by conventional 
procedures. For example R^ halo can be introduced by selective halogenation of the 
ring P^ using conventional conditions. It should be appreciated that it may be 

25 necessary to protea any R^ to R^ hydrogen variables which are not required to be 
interconverted. 

Suitable protecting groups and methods for their attachment and removal are 
conventional in the art of organic chemistry, such as those described in Greene T.W. 
•Protective groups in organic synthesis' New York, Wiley (1981). 
30 Compounds of formula (II) and (m) may be prepared according to known 

methods or analogous to known methods, for example using the procedures described 
in WO 95/01976. Compounds of formula (II) in which C is NH^, NO^ or CO^H can 
be prepared by reacting a compound of fomula (VI) with a compound of formula 
(Vn): 
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(VI) (vn) 

in which Rl',R2'.plaiidp2 axe as defined in formula (II) and T and Q contain the 
5 apppropriate functional groups necessary to fonn the A group. For example 

a) when A is a bond, one of T and Q is B(OH)2 or Sn(Bu)3 and the other is 
halogen or OTf (see for example Adv, HeL Chem. 1995. 306). 

b) when A is a chain, one of T and Q is an acid chloride and the other is 
amino, or one of T and Q is hydroxy and the other is chloro or chloromethyl; or 

10 c) when A is a heterocyclic ring, one of T and Q is a thioamide group and 

the other is BiCHjCsO. 

Compounds of formula (III) may be prepared according to known methods 
or analogous to known methods, for example 

a) from the appropriate aniline via indole formation (Nordlander [JOC, 

15 1981, 778] or Sundberg [JOC 1984, 249] routes) followed by reduction of the indole 
ring using sodium cyanoborohydride. It will be appreciated that in certain cases a 
mixture of indoles will be formed which can be separated at this stage or at a later 
stage. 

b) from the appropriate ortho-methyl nitrobenzene via indole formation 
20 (Leimgmber procedure Org Syn Coll vol VII, p34) followed by reduction of the 

indole ring. 

c) by aromatic substimtion of a suitably protected indole/indoline precursor, 
for example alkylthio groups maybe introduced by thiocyanation of the indoline ring 
followed by hydrolysis and alkylation, or 

25 d) From the appropriate nitrobenzene via indole formation by aromatic 

nucleophilic substimtion (J.Med. Chem. 1990, 2089) followed by reduction of the 
indole using NaCNBH3. 

Novel intermediates of formula (III) also form part of the invention. 
Suitable examples of reactions of compounds of formulae (IV) and (V) are 
30 those where £ and G are the same as T and Q respectively in compounds of formulae 
(VI) and (Vn) above. Compounds of formula (TV) are commercially available or can 
be prepared using standard procedures. Compounds of formula (V) can be prepared 
using standard procedures such as those outlined in WO 94/04533 or WO 95A)1976. 
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Phaixnaceudcally acceptable salts may be prepared conventionally by 
reaction with the appropriate acid or acid derivative. N*oxides may be formed 
conventionally by reaction with hydrogen peroxide or percarboxylic acids. 

Compounds of formula (I) and their pharmaoeutically acceptable salts have 
5 ^HT2B/2C receptor antagonist activity and are believed to be of potential use fo the 
treatment or prophylasis of CNS disorders such as anxiety, depression, epilepsy, 
obsessive cooipulsive disorders, migraine, Alzheimers disease, sleep disorders, 
feeding disorders such as anorexia and bulimia, paiuc attacks, withdrawal from drug 
abuse such as cocaine, ethanol, nicotine and benzodiazepines, schizophreiua, and also 
10 disorders associated with spinal trauma and/or head injury such as hydrocephalus. 
Compounds of the invention are also expected to be of use in the treatment of certain 
GI disorders such as IBS as weU as microvascular diseases such as macular oedema 
and retinopathy. 

Thus the invention also provides a compound of formula (I) or a 
15 pharmaceutically acceptable salt thereof, for use as a therapeutic substance, in 
particular in the treatment or prophylaxis of the above disorders. 

The invention further provides a method of treatment or prophylaxis of the 
above disorders, in mammals including humans, which comprises administering to 
the sufferer a therapeutically effective amount of a compound of formula (I) or a 
20 pharmaceutically acceptable salt thereof. 

In another aspect, the invention provides the use of a compound of formula 
(I) or a pharmaceutically acceptable salt thereof in the manufacture of a medicament 
for the treatment or prophylaxis of the above disorders. 

The present invention also provides a pharmaceutical composition, which 
25 comprises a compound of formula (I) or a pharmaceutically acceptable salt thereof, 
and a pharmaceutically acceptable carrier. 

A pharmaceutical composition of the invention, which may be prepared by 
admix ture, suitably at ambient temperature and atnx>spheric pressure, is usually 
adapted for oral, parenteral or rectal administration and, as such, may be in the form 
30 of tablets, capsules, oral liquid preparations, powders, granules, lozenges, 
reconstitutable powders, injectable or infiisable solutions or suspensions or 
suppositories. Orally administrable compositions are generally preferred. 

Tablets and capsules for oral administration may be in urut dose form, and 
may contain conventional excipients, such as binding agents, fillers, tabletting 
35 lubricants, disintegrants and acceptable wetting agents. The.tablets may be coated 
according to methods well known in normal pharmaceutical practice. 

Oral liquid preparations may be in the form of, for example, aqueous or oily 
suspension, solutions, emulsions, syrups or elixirs, or may be in the form of a dry 
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product for reconstitution with water or other suitable vehicle before use. Such liquid 
preparations may contain conventional addidves such as suspending agents, 
emulsifying agents, non-aqueous vehicles (which may include edible oils), 
presenratives, and, if desired, conventional flavourings or colourants. 
5 For parenteral administration, fluid unit dosage forms are prepared utilising a 

compound of the invention or pbarmaceutically acceptable salt thereof and a sterile 
vehicle. The compound, depending on the vehicle and concentration used, can be 
either suspended or dissolved in the vehicle. In preparing solutions, the compound 
can be dissolved for injection and filter sterilised before filling into a suitable vial or 

10 ampoule and sealing. Advantageously, adjuvants such as a local anaesthetic, 
preservatives and buffering agents are dissolved in the vehicle. To enhance the 
stability, the composition can be frozen after filling into the vial and the water 
removed under vacuum. Parenteral suspensions are prepared in substantially the 
same manner, except that the compound is suspended in the vehicle instead of being 

IS dissolved, and sterilization cannot be accomplished by filtration. The compound can 
be sterilised by exposure to ethylene oxide before suspension in a stmle vehicle. 
Advantageously, a surfactant or wetting agent is included in the composition to 
facilitate uniform distribution of the compound. 

The composition may contain from 0.1% to 99% by weight, preferably from 

20 10 to 60% by weight, of the active material, depending on the method of 
administration. 

The dose of the compound used in the treatment of the aforementioned 
disorders will vary in the usual way with the seriousness of the disorders, the weight 
of the sufferer, and other similar factors. However, as a general guide suitable unit 
25 doses may be O.OS to 1000 mg, more suitably 0.05 to 20.0 mg, for example 0.2 to 5 
mg; and such imit doses may be administered more than once a day, for example two 
or three a day, so that the total daily dosage is in the range of about 0.5 to 100 mg; 
and such therapy may extend for a number of weeks or months. 

When administered in accordance with the invention, no unacceptable 
30 toxicological effects are expeaed with the compounds of the invention. 

The following Descriptions and Examples illustrate the preparation of 
compounds of the invention. 
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Description 1 

6-TrifluoroiiiethyImdoline (Dl) 



5 6-Trifluoromethylindolel (5.27g, 28,5 mmol) in glacial acetic arid (50 ml) was 
treated with sodium cyanoborohydiide (3.60g, 57.0 mmol) portionwise at room 
temperature with stirring. After 3 h at room temperature the reaction mixture was 
diluted with water (100 ml) and basified with 40% aqueous NaOH with cooling. The 
mixture was then extracted with dichloromethane (3 x 150 ml) and the combined 
10 extracts were dried (Na2S04) and evaporated to give the title compound (4.83g, 
91%) as a blown solid. 

1h NMR (CDCI3) 5: 3.07 (2H, t, J = 8), 3.62 (2H, t, J = 8), 6.80 (IH. s), 6.92 (IH, 
d,J = 8),7.15(lH.d, J = 8). 

1. A.N. Tischler and T.J. Lanza, Tet. Lett. 1986, 26, 1653. 

15 

Description 2 

5-Thiocyanato-6-trifluoromethyUndoline (D2) 

A mixture of 6-trifluoromethylindoline (Dl) (9.7g, 52 mnx)l) and potassium 
20 thiocyanate (10.09g, 104 mmol) in methanol (200 ml) was treated with a solution of 
bromine (2.82 mJ, 55 mmol) in methanol (35 ml) dropwise over 0.5 h at -5-0*'C. The 
reaction mixture was allowed to warm to room temperature and stirred overnight then 
evaporated to dryness. The residue was partitioned between aqueous K2CO3 (1(X) 
ml) and dichloromethane (3 x 100 ml). The combined extracts were dried (Na2S04) 
25 and evaporated and the residue chromatographed on silica using 2-30% ethyl 

■ 

acetatei^troleum ether as eluant to afford the title conqwund (9.1g, 72%) as a yellow 
solid. 

1h NMR (CDQs) 5: 3.12 (2H, t, J = 8). 3.72 (3H, t. J = 8). 4 J3 (IH. br s), 6.89 (IH, 
s). 7.50 (IH. s). 

30 

Description 3 

Di[5-(6-trinuoroinethylindolinyi)]disulphide(D3) 

The thiocyanate (D2) (28.5g, 0.116 mol) in dioxane (200 ml) and water (100 ml) was 
35 treated with aqueous ammonia (880, 200 ml) at 90** C for 1 h. The mixture was 
cooled and evaporated to give a residue which was partitioned between water (300 
ml) and dichloiomethane (4 x 3CX) ml). The combined extracts were dried (Na2S04) 
and evapoiaied to give the title compound (25.5g, 100%) as a yellow solid. 
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1h ^fMR(CDa3) 5: 3.03 (2H, i. J = 8). 3.67 (2H, t, J = 8). 4,00 (IH, br s), 6.80 (IH, 
s), 7.49 (IH, s). 

5 Description 4 

Di-[5-(l-acetyI-6-trifluoromethylindoIinyl)]disuIphide (D4) 

The disulphide (D3) (26g, 0.1 19 tnol) in dichlozoinethanc (300 ml) and tziethylamine 
(47.3 ml, 0.339 mol) was treated dropwise with a solution of acetic anhydride (22.5 

10 ml, 0.238 mol) in dichloromethane (SO ml) at 0"" C The mixture was allowed to 
warm to room temperature, stirred for 1 h then poured into 2.5 M aqueous HCl (400 
ml). The organic layer was separated and the aqueous was further extracted with 
dichloromethane (200 ml). The combined organic extracts were dried (Na2S04) and 
evaporated to give the tide compound (29, Ig, 94%) as a yeUow solid. 

15 1h NMR (CDQs) 6: 2.22 (3H, s), 3.21 (2H, t). 4.10 (2H, t), 7.68 (IH, s). 8.47 (IH, 
s). 

Description 5 

l-Acetyl«5-mercapto-6-trifluoroniethyIindoIine (D5) 

20 

A mixture of the diacetyl disulphide (D4) (28.5 g, 54.8 nomol), tiiphenylphosphine 
(20.85g, 79.5 mmol) and cone, aqueous HCl (1 ml) in dioxane (300 ml) and water (75 
ml) was heated at reflux for 1 .5 h. The reaction mixture was cooled and evaporated 

> 

to a residue which was partitioned between dichloromethane (300 ml) and 1% 
25 aqueous NaOH (300 ml). The organic phase was further extracted with 1 % aqueous 
NaOH (200 ml) and the combined aqueous fractions carefully acidified and extracted 
with dichloromethane (3 x 300 ml). The combined organic extracts were dhed 
(Na2S04) and evaporated to afford the tide compound (26g, 91 %) as a yellow solid. 
1h NMR (CDCI3) 5: 2.24 (3H. s), 3.20 (2H. t), 3.68 (IH, m). 4.11 (2H, t). 7.22 (IH, 
30 s), 8.51 (IH. s). 

l-Acetyl-5-methylthio-6-trifluoromethylindoline (D6) 

35 A mixture of the tfiiol (D5) (26g, 99 mmol), anhydrous K2CO3 (15.12 g. 109 mmol) 
and iodomediane (18.6 ml, 300 mmol) in dry DMF (100 ml) was heated at 80"" C for 
1 h. The reaction mixture was cooled, evaporated in vacuo and partitioned between 
water (200 ml) and dichloromethane (3 x 200 ml). The combined organics were 
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washed with water (400 ml), dried (Na2S04) and evaporated to yield the tide 
compound (26.3g, 97%) as a yellow oil. 

1h NMR (CDQs) 5: 2,22 (3H, s), 2.49 (3H, s), 3.24 (2H, t, J = 8), 4.12 (2H, t, J = 
8),7.23(lH,s),8.51(lH,s). 

5 

Description 7 

5- Methylthio-6-trifluoroinethyUndolme (D7) Method (a) 

The acetyl indoline (D6) (26.3g. 95 mmol) was treated with NaOH (30g, 750 ml) in 
10 water (150 ml) and ethanol (200 ml) at reflux for 1.5 h. The reaction mixture was 
cooled, diluted with water (200 ml) and most of the ethanol evaporated in vacuo. The 
remaining mixture was extracted with dichloromethane (3 x 200 ml) and the 
combined extracts were dried (Na2S04) and evaporated to afford the title compound 
(2L9g, 99%) as a yellow oil. 
15 1h NMR (CDCI3) S: 2.41 (3H, s), 3.07 (2H, t), 3.63 (2H, t), 3.90 (IH, hr s), 6,88 
(IH, s), 7.30 (IH, s). 

Method (b) 

A stirred solution of potassium thiocyanate (38.6g, 0.39 mol) in methanol (470 ml) at 
20 -2'' C under argon was treated dropwise over 10 minutes with bromine (10.3 ml, 

0.195 mol) giving a yellow precipitate. The reaction mixture was stirred at O'' C for a 
further 15 minutes, then treated with a solution of 

6- trifluoromethylindoline (Dl) (33.2g, 0.177 mol) in methanol (320 ml) and allowed 
to warm to room temperature and stir for 4 h. A solution of potassium hydroxide 

25 (49.5g, 0.88 mol) in water (3(X) ml) was added in one portion, causing the 

temperature to rise to 43^ C and a brown solution to be produced. The mixture was 
stirred at 43-45^ C for 25 minutes, then cooled to 12° C and treated with iodomethane 
(10.9 ml, 0.177 mol). The resulting mixture was allowed to warm to room 
temperature and stirred for 1.5 h, then concentrated in vacuo to approx. 350 ml 

30 volume. The residual aqueous nuxture was extracted with dichloromethane (2 x 

400ml) and the combined extract dried (Na2S04) and concentrated in vacuo to give a 
brown oil (43 g), which was chxomatographed on silica gel eluting with 
dichloromethane to afford the tide compound (D7) as a light brown solid (25.3g, 
61%) with spectral properties identical to those described above. 

35 
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Description 8 

l-Methoxy-4-nitro-2-trifluoroinethyll)enzene (D8) 



Sodium (11.78g, 0.512 ixx>l} was dissolved in dry methanol (11) and to the resulting 
5 solution was added a solution of l*ciiloio-4-nitio-2-trifluoromethyl-benzene (96.22g, 
0.427 mol) in methanol (100 ml). The reaction mixture was refluxed for 3 h then 
cooled and evaporated in vacuo. The residue was partitioned between water (500 ml) 
and dichloromethane (3 x 400 ml). The combined organic extracts were dried 
(Na2S04) and evaporated to give the tide compound (93.76g, 99%) as a white solid. 
10 1h NMR (CDQa) S: 4.05 (3H, s), 7.12 (IH, d), 8.45 (IH, dd). 8.52 (IH, d). 



Description 9 

(5-Methoxy-2-iiitro-4-trifluoroiiiethylphenyI)acetoiiitrile (D9) 



15 A mixture of l-methoxy*4-nitro 2-trifluoromethylbenzene (D8) (93g, 0.421 mol) and 
4-chlorophenoxyacetonitrile (77.55g, 0.463 mol) in dry DMF (500 ml) was added 
dropwise over 0.75 h to a stirred solution of KO^u (103.85g, 0.927 mol) in dry DMF 
(400 ml) at -10^ C. After complete addition the resulting purple solution was 
maintained at -10^ C for 1 h then poured into a mixture of ice/water (1.5 1) and 5 M 

20 aqueous HQ (L5 1). The resulting mixture was extracted with dichloromethane (3 x 
1 1). The combined extracts were washed with water (3 1), dried (Na2S04) and 
evaporated under reduced pressure. The residue was chromatographed on silica using 
10-40% ethyl acetate/petroleum ether as eluant to give the crude product which was 
recrystallised from ethyl acetate/petroleum ether to afford the title compound (85. 13g, 

25 78%) as a white solid- Mp 103-104 

1h NMR (CDCI3) 5: 4.10 (3H. s), 4,37 (2H. s), 7.34 (IH, s). 8.53 (IH, s). 



Description 10 

5-Methoxy<6-trifluoromethyiindole (DIG) 

30 

(5-Methoxy-2-nitn>-4-trifluoromethylphenyl)acetonitrile (D9) (85g, 0.327 mol) in 
ethanol/water (9:1, 1.6 1) and glacial acetic acid (16 ml) was hydrogenated over 10% 
palladium on carbon (50 g) at 50 psi for 0.5 h at room temperature. The reaction 
mixture was filtered and evaporated in vacuo. The residue was partitioned between 
35 aqueous K2CO3 (11) and dichloromethane (2x11) and the combined organic extract 
was dried (Na2S04) and evaporated to afford the tide indole (67.63g, 96%) as a grey 
solid. 
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1h NMR (0303) 6: 3.94 (3H, s). 6.53 (IH. m), 7,21 (IH. s), 7.32 (IH, m), 7.64 
(1H.S). 8.25(lH,hrs). 

Description 11 
5 5-Methoxy*6-trifluoromethyIindoIine (Dll) 

• * 

The indole G^IO) (67.63g, 0.315 mol) was treated with sodium cyanoborohydride (40 
g, 0.637 mol) in glacial acetic acid (500 ml) as in the method of Description 1 to 
afford the tide indoline (67.73g, 99%) as an off-white solid 
10 1h NMR (CDOs) 6: 3.07 {2H, t). 3,58 (2H, t), 3.67 (IH, hr s), 3.83 (3H, s), 6.83 
(IH, s), 6.88 (IH, s). 

Description 12 
3.(4.Pyridyl) aniline (D12) 

15 

3-Bromoanilinc (0.24 ml, 2.2 mmol) and sodimn carbonate (0.70g, 6.6 mmol) were 
suspended in a mixture of 1^-dimethoxyethane (16 ml) and water (4 ml). The 
reaction mixture was then treated with 4-pyridyl boronic acid (0.27g, 2J2 mmol), and 
flushed with Argon. Tetrakis (triphenylphosphine)-palladium (0) (0.35g) was then 

20 added, and the mixture was heated to reflux under Argon for 24 hours. The reaction 
mixture was allowed to cool after which it was partitioned between dichloromethane 
and water. The aqueous layer was again extracted with dichlorometiiane. The 
combined extracts were then dried (Na2S04) and concentrated in vacuo to afford a 
pale yellow solid (0.35g). This was chromatographed on silica gel eluting with ethyl 

25 acetate to afford the tide compound as a white solid (0.15g, 41%). 

1h NMR (200 MHz, CDCI3) 6(ppm): 8.63 (dm, 2H), 7.45 (dm, 2H), 7.35 (t, IH). 7.0 
(dm, IH), 6.91(m, IH), 6.75 (dm, IH), 3.75 (b, 2H) 

Description 13 
30 3-(3.Pyridyl)anaine (D13) 

A mixture of 3-bromopyridine (2.9ml, 4.74g, 30mmol), 3-aminophenyl boronic acid 
(4.63g, 30mmol), sodium carbonate (lOg, 90nQmol) and tettakis (triphenylphosphine) 
palladium (0) (0.9g) in 1, 2-dimcthoxyethane - water (150ml - 50ml) was heated to 
35 reflux under argon for 12h. The mixture was concentrated then partitioned between 
ethyl acetate/dilute brine. The organic extract was dried and evaporated affording a 
brown gum (6g). Chromatography on silica eluting with 50% ethyl acetate - 60/80 
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5 



20 





petroleum ether then ethyl acetate afforded the product as a yellow crystalline solid 
(4.8g, 95%). 

1h NMR (200MHz, COa^) 3,8 (2H, 6s). 6.70 (IH. dm), 6.85 (IH, m), 6.95 (IH, m), 
7.25 (IH. t). 7.35 (IH, m) 7.85 (IH, m), 8.60 (IH, dd), 8.85 (IH, d). 

Description 14 

l-(5-Broino-pyrid-3-yl carbaiiioyI)-5-inethoxy-6-trifluromethyl-indoline (D14) 



A solution of 5-bromo-pyrid-3-yl acyl azide (3.16g, 13.9 mmol) in toluene (500ml) 
10 was heated to reflux under argon for Ih. The solution was allowed to cool to room 
temperature then added to a solution of 5-methoxy-6-trifluoio-methyl indoline (2.7g, 
12.5mmoI) in dichloiomethane (200ml). The mixture was set aside in the fridge for 
Ih, then filtration and drying afforded the title compound as a white solid (4.62g, 
89%), mp 220-222OC. 

15 1H NMR (D6-DMSO) 3.30 (2H, t, J), 3.85 (3H, S), 4.20 (2H, t), 7.20 (IH, S), 8.10 
(IH. S). 8.35 (2H, m), 8.75 (IH, S), 8.95 (IH, S). 



Description 15 

2.(3.Pyridyl)-thiazole-4.carbonyl azide (D15) 



A suspension of 2-(3-pyridyl)-thiazole-4-carboxylic acid (0.824g, 4mmol) in 
dichloromethane-chloroform (30ml- 15ml) was treated with triethylamine (0.75ml, 
0.5g, 5mmol) and then isfi-butyl chloroformate (0.65nil, 0.68g, 5mnx)l). After Ih the 
mixture was evaporated to dryness and the residue suspended in THF (30ml) and a 

25 solution of sodium azide (0.46g, 7rmnol) in water (10ml) was added. After Ih, the 
mixture was concentrated (rotary evaporator) and partitioned between 
dichloromethane and brine. The organic extract was washed with half-saturated 
brine, dried, and evaporated. Trituration with petroleum ether, filtration, and drying 
in xasilQ (CAUTION - no heating) afforded the dde compounds as a brown solid 

30 (0.37g, 40%). 



iption 16 

2-(2-Pyridyl)-thiopbene-5«carbonyl azide (D16) 
35 This was prepared in 45% yield by the same method as for Description 15. 
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Description 17 

l-(3-nuoro-5-iodophenylcarbamoyI)-5-inetfaoxy-6-trifluoromethyIindoU (D17) 

A mixture of 3-fluoro-5-iodoaniline (0.47g, 1.98 mmol) and l,r-carbonyI 
5 diimidazole (0.33g, 2 mmol) in dichloromethane (40 ml) was stirred at room 
temperature for 1 h, then evaporated to dryness. To the residue was added 
dimethylformamide (DNfF,10 ml) and a solution of S-methoxy-6- 
trifluoromethylindoline (Dl 1, 0.44g, 2 mmol) in DMF (5 ml). The mixture was 
heated at iO^C overnight, then cooled and poured into water. The precipitate was 

10 filtered off, washed with water and dhed. The crude product was chromatographed 
on silica gel and eluted with dichloromethane. Eluted product was recrystallised from 
dichloromethane to give the dde compound (0.38g, 40%), Mp. 221-4^C 
1h NMR (dpMSO) 5: 3.27 (2H, t, J=8), 3.84 (3H s), 4.15 (2H, t, J=8), 7.20 (IH, 
s), 7.27 (IH, d, J=7), 7.57 (IH, d, J=12), 7.84 (IH, s), 8.10 (IH, s), 8.78 (IH, s). 

15 MS (EI) m/z = 480 (M*), C,^^NfljF,l requires M=480 

Description 18 

Ethyl 5-(2,6-difluorophenyl)nicotinate (D18) 

20 A mixture of (2,6-difluorophenyl)tributyltin (L18g, 2.9 mmol), ethyl 5- 

bronK)nicotinate (0.69g, 3 mmol) and tetrakis (triphenylphosphine) palladiimi (0) 
(0. lOg) in xylene (10 mL) was heated under reflux for 24h, then cooled, filtered and 
evaporated. The residue was chromatographed on silica gel eluted with 20% ethyl 
acetatc^trol to give the tide compound (0.64g, 84%). 

25 Ir NMR (CDCy 5: 1 .43 (3H. t, J=7), 4.44 (2H. q, J=7), 7.06 (2H, t, J=7). 7.39 ( IH, 
quintet, J=7), 8.42 (IH, s), 8.88 (IH, s), 9.23 (la s) 
MS (APD: m/z^264 (MHO* C„H,jNO-f , requires M+1 « 264 

Description 19 
30 S«(2,6-Difluorophenyl)nicotinoyl hydrazide (D19) 

A mixture of ester (D18, 0.64g, 2.4 mmol) and 98% hydrazine hydrate (1 mL) in 
methanol (10 mL) was heated under reflux overnight, then cooled in ice. The 
precipitate was filtered off. The filtrate was evaporated and the residue was triturated 
35 with water before combining with the initial precipitate. The cmde product was 
washed with ether and dried in vacuo to give the tide compound (0.50g, 84%). 
1H NMR (d, DMSO) 6: 4.60 (2H, s), 7.29 (2H, i, J=7), 7.57 (IH, quintet, J=7), 8.28 
(IH, s), 8.80 (IH, s), 9.03 (IH, s), 10.05 (IH, s). 
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MS (API): m/z = 250 (MIT), C, ^NjOF^ requires M+1 = 250 



Description 20 

5-(2,6-Difluorophenyl)iucotinoyl azide (D20) 



5 



To a suspension of hydrazide (D19, 0.SOg, 1.99 mmol) in concentrated hydnxrhlodc 
acid (3 mL) and water (2 mL) at -5^C was added dropwise a solution of sodium 
nitrite (0. 14g. 2.0 nunol) in water (2 ml). The mixture was stirred at -5°C for 0.5 h, 
then a solution of potassium carbonate (2.3g) in water (25 ml) was added cautiously. 
The precipitate was filtered off, washed with water and dried in vacuo at room 
temperature to give the title compound (0.48g, 93%). 

1h NMR (CDCl,) 5: 7.05 (2H, t, J=7). 7.40 (IH, quintet, J=7), 8.41 (IH, s), 8.93 (IH, 
s), 9.22 (IH. s) 

MS (APD 261 (MIT), 233 (MIT-N,) 
Description 21 

Phenyl N-(3-Bronio-5-(pyrid-3-yl)phenyI)carbaniate (D21) 

The title compound was prepared from 3-Biomo-5-(pyiid-3-yl)aniline using the 
method of Description 67. 

1h NMR 250MHz CDCl, 5: 7.1-7.9 (m, 9H), 8.6-8.7 (br. IH. Ar), 8.8-8.9 (br, IH, 
At) 

Description 22 

Phenyl N-[4-t-Butyl-3-(pyrid-3-yl)phenyi]carbaniate (D22) 

The tide compound (0.1 8g. 68%) was prq>aied from 4-t-butyl-3-(pyrid-3-yl)aniline 

(0.1 75g, 0.0(X)77 mole) using the method of Description 67. 

'H hfMR (200 MHz, CDCl,) 5: 1.18 (9H. s), 7.02-7.65 (1 IH, m). 8.49-8.62 (2H^) 

Description 23 

Phenyl N-[4-Methoxy-3-(pyrid-3-yl)phenyl]carbaiiiate (D23) 

The tide compound (0.48g, 75%) was prepared from 4-methoxy-3-(pyrid-3-yl)aniline 
(0.40g, 0.002 mole) using the method of Description 67. 

'H NMR (200 MHz. CDCl,) 5: 3.80 (3H. s), 6.90-7.57 (lOH, m), 7.88 (IH. dt), 8.56 
(lH,dd),8.78(lH,d) 
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Description 24 

Phenyl N-[5-Fluoro-4-methoxy-3-(pyrid-3-yl)phenyI]carbamate (D24) 



The title compound (0.48g, 79%) was prqiaied from 5-fluQro-4-methoxy-3-(pyrid-3- 
5 yl)aniline (0.40g» 0.001 8 nx>le) using the method of Descripdon 67. 

'H NMR (200 MHz, CDCy 6: 3.75 (3H, s), 7.01-7.67 (8H, m). 7.82-8.08 (2H, m). 
8.64 (IH, d), 8.80 (llis). 

Description 25 

10 l-(3^-D]bronio-4-m^hylphenylGarbamoyI)«5-niethoxy*6- 
trifluoromethylindoline (D25) 

The tide compound was prepared by the method of Example 1, from 3,5-dibromo-4- 
methylaniline (2.64g, lOmmol), 1,1 -carbonyldiimidazole (1.64g, lOnunol) and 5- 
15 methoxy-6-txifluoromethylindoline (Dl 1) (2.2g, 10 mmol). Cnide produa was 
recrystallised from DMSO/water and washed with methanol and ether, to give the 
tide compound (2.64g, 52%), mp >250**C 

NMR (d,-DMSO) 6: 2.43 (3H. s), 3.26 (2H. t, J=8), 3.84 (3H, s), 4.14 (2H, t, J=8), 
7.20 (IH, s), 7.96 (2H, s), 8. 10 (IH, s), 8.72 (IH, s). 
20 MS (API) 507 (MH*, '^rj, 509 (MIT, '^r^Br). 51 1 (MIT. "BrJ 



Description 26 

l*[5-Bromo-(3-pyridylcarbamoyl)]-5*methoxy«6-trifluoromethyl indoiine (D26) 



25 5-Bn>mo-3-pyTidylcarbonylazide (3.7g, 16 nunoles) was heated under reflux in dry 
toluene (100 ml) for 1 hr. After cooling the resulting solution of isocyanatc was 
treated with a solution of 5-methoxy-6-tiifluoromethyl indoiine (Dl 1) (3.5g, 16 
mmoles) in dichloromethane (6(X) ml) and stirred overnight. The mixture was 
concentrated in vacuo and the residue triturated with diethyl ether. Filtration and 

30 washing with more diethyl ether gave the tide compound (D26) (5.4g. 81%). 

1h NMR (DMSOd*) 6: 3.30 (2H, t. J=8Hz). 3.83 (3H, s), 4, 18 (2H, t, J=8Hz), 7.20 
(IH, s). 8.10 (IH, s), 8.30^8.35 (IH, m), 8.71 (IH, s), 8.92 (IH, s) 

Description 27 
35 Phenyl N46-(Pyrid-3-yi)pyrid.3-yl]carbamate (D27) 



The title compound was prepared as in the method of description 67 from the 
coiresponding aniline. This gave the tide compound (0.66g, 1(X)%) 
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MS. (API) found m/z 292 (MH*), C,^,N,0, requires 292 
Description 28 

Phenyl-N-[3«(4-iiiethylpyrid-3-yl)phenyl]carbainateCD28) 

The title compound was prqKued as in the method of description 67 from the 
corresponding aniline. This gave the tide compound (0.8g, 100%) 
NMR (CDCl,) 5: 2.29 (3H, s), 7.10-7.40 (IIH, m). 8.42-8.49 (2H. m) 

10 Description 29 

3-(5-Pyrinudyl)-aniline (D29) 

This was prepared from S-bromopyiimidine and 3-aniin<^hcnyl boronic acid in 84% 
yield by the same method as for Description 12. 
15 'H NMR (CDO,) 3.80 (2H. bs), 6.80 (IH. dd), 6.90 (IH. m), 7.00 (IH. d), 7.30 (2H. 
m), 8.95 (2H, s). 9^0 (IH. s). 

Description 30 

Phenyl N-[3-ethyl-5-(pyrid-3-yl)phenyI]carbainate (D30) 

20 

The title compound (0.276g, 0.87 mmol) was prepared by the metbodolo^ of 
description 67, using 3-ediyl-5-(pyTid-3-yl)aniline, phenyl chlorofonnate (0.13ml, 
0.96 mmol) and triethylamine (0.13ml, 0.96 mmol) in dichloromethane (10 ml) 
1h NMR 250 MHz CDCl, 5: 8.78 (s, IH, Ar), 8.51 (m, IH. Ar), 7.08-7.92 (m, 5H, 
25 Ar), 2.5 1 (t, 2H, CH^ , 1 .20 (q, 3H, Me) 

Description 31 

Phenyl N<[5-phenyI-3-(pyrid-3-yl)phenyI]carbaniate 

30 The title compound (0.289g, 100%) was prepared by methodology of description 67 
using 5-phenyl-3-(pyrid-3-yl) aniline (0:194mg, 0.79 mmol), phenyl chloroformate 
(0.12 ml, 0.87 mmol) and triethylamine (0.12ml, 0.81 mmol) in DCM (10 ml) 
1h NMR 250 MHz CDCl, 5: 8.92 (br, IH, Ar), 8.65 (d, IH, Ar), 7.95 (d, IH, Ar), 
7.82 (s, IH, Ar), 7.72-7. 12 (m, 8H, Ar) 

35 
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Description 32 

3-(3-Nitrobeiizoylainino)-pyridine 

A solution of 3-aiiunopyridine (2 g, 20 mmol) in tctrahydrofuian (100 ml) was 
5 treated at 0** C with tricthylamine (3 ml, 22 g, 22 mmol) and then a solution of 3- 
nitrobenzoyi chloride (3.7g, 20 mmol) in tctrahydrofuian (SO ml). After 0.S h the 
reaction mixture was diluted with water (400 ml) and set aside in the fridge for 3 
days. Filtration and drying afforded the tide compound as a pmple crystalline solid 
(4.82 g, 99%). 

10 1h NMR (D6-DMS0) 7.40 (IH, m). 7.85 (IH, t, J 8 Hz), 8.20 (IH. 4 J 8 Hz), 8.30- 
8.50 (3H, m), 8-80 (IH, s), 8.95 (IH, d. J 2 Hz). 

Description 33 

3*(3-Aminobenzoylamino)-pyridine 

15 

A solution of 3-(3-nim>benzoylamino)-pyridine (2g, 8.23 mmol) in ethanol (2(X) mi) 
was treated with 10% palladium on charcoal (0.5 g) and hydrogenated at atmospheric 
pressure for 4 h. Filtration and evaporation afforded the product as a white solid 
(1.51g,86%) 

20 NMR (D6-DMS0) 5.40 (2H, bs), 6.75 (IH, d, J 8 Hz). 7.0-7.2 (3H, m), 7.40 (IH, 
m), 8.15 (IH. d, J 8 Hz). 8.30 (IH. m), 8.90 (IH. d, J 2 Hz). 

Description 34 

5-Methylthio-6-trifluoromethyM-(3-ethoxycarbonyl phenyl carbamoyl)indoline 

25 

To a stirred solution of carbonyl diimidazole (1.782g. 1 1 nunol) in dichloiomethane 
(20 ml) was added dropwise a solution of ethyl 3-amino benzoate (1.65g. 10 mml) in 
dichloromethane (20 ml). After 1 hour the reaction mixture was evaporated under 
reduced pressure before being treated with 5-methylthio-6-trifluoromethyl indoline 
30 (2.33g. 10 mmol) and dimetiiylformamide (30 ml) and heated to lOO"" C Aft^ 1 
hour the reaction mixture was cooled and water added forming a yellow precipitate. 
This was filtered and dried to give the product as a yellow solid (4.19g, 99%). m.p. 
195-7^ C 

1h NMR (DMSO) 5: 8.85 (IH, s); 8.2 (2H, d. J6Hz); 7.9 (IH, d, J7H2); 7.6 (IH, d, 
35 J7Hz); 7.4 (2H, t, J6Hz); 4,3 (2H. q, JTHz); 4.2 (2H. t. J8Hz); 3.25 (2H. t. J8Hz); 2.5 
(3H,s); 1.3(3H,t,J7Hz). 
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Description 35 

5-Methylthio-6-trifluoromethyl-l-(4-€thoxycarbonyl phenyl carbamoyl) indoUne 



This was made in the same manner as Description 34 using ethyl-4-amino benzoate to 
5 give the product as a yellow solid (3.948g, 93%), m-p. > 200° C. 

1h NMR (DMSO) 5: 8.95 (IH, s); 8.2 (IH, s); 7.9 (2H. d, JTHz); 7.75 (2H. d, 
HHz); 7.4 (IH, s), 4.2 (4H, m); 3.25 (2H. i. J8Hz); 2.5 (3H, s); 1.3 (3H, t, J7Hz) 

Description 36 

10 5-Methylthio-6-trifluoroniethyM-(3-carboxy phenyl carbanioyl)indoline 

To a suspension of 5-methylthio-6-irifluoromethyH-(3-ethoxy carbonyl phenyl 
carbamoyl) indoline (3g, 7.1 mmol) in ethanol (30 ml) was added aqueous sodium 
hydroxide solution (5M) (7.1 ml, 35.5 mmol) and heated gently for 2 hours. It was 
15 then allowed to cool and acidified with aqueous hydrochloric acid (5M) fomiing a 
white precipitate which was filtered and dried to yield the product as a white solid 
(2.324g, 83%). mp >200° C. 

1h l^MR (DMSO) 8: 12.95 (IH, s); 8.85 (IH, s); 8.2 (2H, s); 7.85 (IH, d, J7Hz); 7.6 
(IH, d, JTHz); 7.4 (2H, t, J7Hz); 4.2 (2H, t. J6Hz); 3.25 (2H, t, J6Hz); 2.5 (3H. s) 

20 

Description 37 

5-Methylthio-6-trifluoromethyM-(4-carboxy phenyl carbamoyl) indoline 

This was made in die same manner as Description 36 using 5-methylthio-6- 
25 trifluoromethyH-(4-cthoxycarbonyl phenyl carbamoyl) indoline to give the product 
as a pale green solid (2.455g, 88%), mp >200^ C 

iR NMR (DMSO) 6: L27 (IH, s); 8.9 (IH, s); 8.2 (IH, s); 7.9 (2H, d, JTHz); 7.7 
(2H, d. J7Hz); 7.4 (IH, s); 4.2 (2H, t, J8Hz); 3.75 (2H, t, J8H2); 2.5 (3H, s) 

30 Description 38 

3-(Pyrid-3-ylaniinosulphonyl)*nitrobenzene 

To a stirred solution of 3-aminopyridine (2g, 21.3 mmol) in pyridine (100 ml) was 
added 3-nitroben2enc sulphonyl chloride (4.43g, 20 mmol) and the mixture was 
35 heated to 50'' C for 3 hours. Af tCT cooling it was partitioned between etiiyl acetate 
and water and the organic washed with water (x2) and half saturated aqueous sodium 
chloride solution, separated, dried and evaporated to give a crude yield of 4.96g. It 
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was then triturated with dichloromethane and sonicated for 0.25 hours before being 
filtered and dried to give the product as a pink solid (4.279g, 72%) 
1h NMR (DMSO) 5: 10.9 (IH, s); 8.45 (2H. d, J7Hz); 8.3 (2H. s); 8.15 (IH. d, 
HHz); 7.9 (IH. t, J7Hz); 7.55 (IH. d, J7Hz); 7.3 (IH, q. J5Hz). 

Description 39 

3-(Pyrid-3-ylaininosulphonyl)-aiiunobeiizene 



To a solution of 3-(pyrid-3*ylaininosulphonyl)-nitrobenzene (4.279g, 15.3 nunol) in 
10 ethanol (500 niiydimethylforinaniidc (50 ml) was added 10% palladium catalyst on 
charcoal (Ig) and the reaction mixture was hydrogenated at atmosphoic pressure for 
2 hours. The reaction mixture was then filtered through kieselguhr before being 
evaporated under reduced pressure to give the product as a white solid (3.749g, 98%) 
1h NMR (DMSO) 5: 10.4 (IH, s); 8.25 (IH. s); 8.2 (IH, d, J5H2); 7 J (IH, d. J7Hz); 
15 7.3 (IH, q, 5H2); 7.15 (IH, t, J7Hz); 6.95 (IH, s); 6.8 (IH, d, J7Hz); 6.7 (IH, d, 
J7H2); 5.6 (2H, s) 

Description 40 
3-(3*NitrobenzoyI)pyridine 

20 

The tide compound (U5g, 25%) was prepared using the method of Langhals et al 
(Liebigs Ann. Chem. 1982, 930-949), and purified by flash column chromatography 
on silica gel, eluting with 30% ethyl acetate 60*80^ petroleum ether 
1h NMR (200 MHz, CDCI3) 6: 7.40-7.60 (IH, m); 7.75 (IH. t), 7.98-8.23 (2H, m), 
25 8.50 (IH, dd), 8.59-8.70 (IH, m), 8.90 (IH, dd), 9.01 (IH, d) 

Description 41 

30 3-(3-Nitrobenzoyl)pyridine (1.55g, 0.(X)6 mole) was suspended in ethanol (35 ml) and 
treated portionwise with a solution of tin (II) chloride (4.56, 0.024 nmiole) in cone. 
HQ (7 ml). The reaction mixture was stirred at 50° C for 2 hours. After allowing to 
cool to room temperature, water (50 ml) was added and the mixture basified with 
10% aqueous sodium hydroxide, extracted into ethyl acetate, dried (Na2S04) and 

35 evaporated in vacuo to afford the title compound (1.14g, 85%) as a pale oil 

1h NMR (200 MHz; CDCI3) 8: 3.90 (2H, s), 6.81-7.03 (IH, m). 7.03-7.20 (2H, m), 
7,28 (IH, t), 7.39-7.59 (IH, m), 8.14 (IH, dd), 8.80 (IH, dd), 9.01 (IH. s) 
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Description 42 

Trans-4.[2^thaiyl-(4-pyridyl)]-nUrobeiizene (D42) 

A solution of (4-nitrobcnzyl)thphenylphosphoniuin faromide (32g, 66 mmol in 
cthanol (100 ml) was treated with sodium mcthoxidc (3.6g, 66 mmol). After 0.75 h 



for 16 h. The mixture was subjected to an ethyl acetate/dilute brine workup. Drying, 



(single isomer) as a yellow solid (2.72g, 17%). 

1h NMR (D6-DMS0) 7.50 (IH, d), 7.65 (2H, d). 7.70 (IH, d). 7.95 (2H, d), 8.30 
(2H, d). 8.65 (2H, d). 

Description 43 

Trans-4-(2-ethenyl-(4.pyridyl)].aniline (D43) 

A suspension of trans-4-[2-ethenyl-(4-pyridyl)]-nitrobenzene (D42) (0.5g. 2,2 mmol) 
in ethanol (30 ml) at 50*'C was treated with a solution of stannous (U) chloride 
(lJ25g, 6.6 mmol) in concentrated hydrochloric acid (2 ml). The mixture was 
maintained at 50^C overnight then evaporated to dryness. The residue was 
partitioned between ethyl acetate and 5M aqueous sodium hydroxide solution. 
Drying and evaporation afforded a yellow solid which was triturated with etherr 
petroleum ether (1:1) affording the tide compound as a yellow solid (100 mg. 23%). 

iR NMR (D6-DMS0) 5.50 (2H. bs), 6.60 (2H, d), 6.85 (IH, d). 7.30-7.50 (5H, m), 
8.45 (2H, d) 

Descriptira 44 

4.Nitro.2.(pyridin.3-yloxy)pyridinc-N^xide (D44) 



Sodium hydride (027 g of an 80% dispersion in oil, 9 nunol) was added to a solution 
of 3-hydroxypyridine (0.854g. 9 mmol) in TEIF (3 ml) at O^'C The mixmre was tiien 
stirred for 1 h at room temperature before 2-chloro-4-nitropyridine-N-oxide* (2g» 9 
mnx>l) was added. The resulting solution was heated at reflux for I6h, cooled,^ 
poured into water (100 ml) and extracted with dichloromethane (3 x 100 ml). The 
combined extracts were dried (Na,SOJ and evaporated. The residue was 
chromatographed on silica using ethyl acetate as eluant to afford the tide compound 
(L74g,83%)asasolid. 



pyridine-4-carboxaldehyde (5.04 ml, 52.8 



1) was added and the mixture stirred 
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1h NMR (250 MHz; CDCy 6: 7.42 (2H, m), 7.83 (IH, m), 8.00 (IH, dd, J=8Hz, 

2Hz). 8.42 (IH, d, J 8Hz), 8.51 (IH, m), 8.59 (IH. m). 

* G.C. Finger and LD. Stair, /. Am. Chem. Soc, 81, 2674 (1959) 

5 Descriptim 45 

4-Aiiiino-2-(pyridiii-3-yloxy)pyridine (MS) 

4-Nitro-2-(pyridin-3-yloxy)pyiidine-N-oxide (D44) (Ig, 43 mmol) in acetic acid (75 
ml) was treated with iron powda* (1.2g, 21.4 mmol) at room teaq>eraQire. After 2 h 
10 the mixtiire was concentrated under reduced pressure and partitioned between 2M aq 
NaOH (100 ml) and dichloiomethane (4 x 100 ml). The combined extracts were 
diied and evaporated to a white crystalline solid (0.75g, 93%) which was used 
without fiother purification. 

1h NMR (250 MHz; CDCl,) 5: 4.25 (2H, br), 6.17 (IH, d, J 2Hz), 6.33 (IH, dd, J 
15 7Hz, 2Hz), 7.26 (IH, s), 7.32 (IH, dd, J 8Hz, 5Hz), 7.48 (IH, m, J 8Hz), 7.82 (IH, d, 
J 7Hz), 8.42 (IH, m, J 5Hz), 8.48 ( IH. d, J 2Hz). 



Description 46 

5-Nitro-l-(3-pyridyimethyI)indoIe (P46) 



5-Nitzoindole (0.49, 3 mnx>l) was treated with sodium hydride (0.198g, 6.6 mmol) in 
dry dimethylformamide (20 ml). After 15 min at room temperature, 3-picolyl 
chloride hydrochloride (0.49g, 3 imnol) was added and the mixture was stirred at 
room temperature for 24 h, then poured into water. The precipitate was filtered off, 
25 washed with water and dried to give die dde compound (0.67g, 88%), m.p. ISM^C 
iH NMR (CDCl,) 6: 5.40 (2H, s). 6.75 (IH, d, J=3), 7.2-7.4 (4H, m), 8.09 (IH, dd, 
J=8,2>, 8.52 (IH. s). 8.57 (IH, d. J=4), 8.61 (IH, d. J=2). 
MS(API) in/z=254(MH^ 

30 Description 47 

5-Nitro-l-(4-pyridylmethyl)indole (D47) 

The title compound was prepared by the method of Description 46 using 4-picolyl 
chloride hydrochloride. Yield 87%, m.p. 134-136'*C 
35 iH NMR (CDCl,) 5: 5.41 (2H, s), 6,80 (IH. d. J=3). 6.93 (2H. d, J=7), 7.23 (IH. d, 
J=8), 7.30 (IH, d, J=3), 8. 10 (IH, dd, J=8,2), 8.57 (2H, d, J=7). 8.64 (IH. d. J=2) 
MS(API) m/z^254(MH0 
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Description 48 

5-Ainino-l-(3-pyridylmethyl)indole (D48) 

To a stiired suspension of niooindole (D46) (0.63g, 2.5 mmol), and iion powder 
5 (0.4 Ig, 7.2 mmol) in methanol (20 ml) was added a solution of ammonium chloride 
(0.66g, 12.4 mmol) in water (13 ml). The mixture was then heated under reflux for 
12 h, then filtered while hot and evaporated. The residue was diluted with water and 
extracted with dichlotomethane. The organic extract was washed with brine, dried 
and evaporated to give the tide compound (0.40g, 72%) as a gum. 
10 1h NMR (CDCa,) 5: 5.25 (2H, s), 6.38 (IH, d, J=3). 6.63 (IH, dd, J=8,2), 6.94 (IH, 
d, J=2), 7.03 (IH, d, J=8), 7.05 (IH. d, J=3). 7.18 (IH, dd, J=7,4), 7.29 (IH, d, J=7), 
8.52 (2H. broad s). 
MS(API) m/z=224(MH*) 



15 Description 49 

5-Anuno-l.(4-pyridylmetbyl)indole (D49) 

The tide compound was prepared by the method of Description 48, from nitraindole 
D47. Yield 87%. 

20 iH NMR (CDCa,) 5: 3.52 (2H, broad), 5.27 (2H, s), 6.41 (IH, d, J=3), 6.63 (IH, dd, 
J=8,2), 6.90-7.0 (4H, m). 7.05 (IH, d, J=3), 8.50 (2H, d, J=7). 
MS(APD m/2=224(MH*) 

« 

Description 50 
25 5-Nitn>-l-(3-pyridyl)indole (D50) 

A mixture of 5-nitroindole (0.49g, 3 mmol), 3-bromopyridine (0.95g. 6 mmol), 
copper (I) brcnnide (60 mg, 0.42 mnwl) and potassium carbonate (0.62g, 4.5 mmol) 
in pyridine (2 mL) and nitrobenzene (0.6 mL) was heated under reflux for 4 h. After 
30 cooling, the mixture was diluted with water and extracted with ethyl acetate. The 
organic extract was washed with water, dried and evaporated. The residue was 
chromatographed on silica gel eluted with ethyl acetate to give the tide compound 
(0.62g. 86.5%). mp. 164-5°C 

1h NMR (CDO,) 5: 6.93 (IH, d. J=3). 7.49.(1H, d, J=3). 7.51 (IH, d, J=8). 7.57 
35 (IH, dd. J=7,5), 7.87 (IH, dm, J=7), 8.18 (IH, dd, J=8, 2), 8.72 (IH, d. J=5). 8.85 
(IH, d. J=2) 

MS(APD m/zs240(MHO 
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Description 51 

5-Nitro-l-(4-pyridyi)indole (D51) 

The tide compound was prepared by the method of Description 50, using 4- 
5 bromopyridinc. Yield 0.42g (59%) 

iH NMR (CDCl,) 5: 7.09 (IH. d, J=3), 7.79 (2H, d, J=6). 7.94 (IH, d, J=8), 8.09 
(IH, d, J=3), 8.13 (IH. dd, J=8.2), 8.69 (IH. d. J=2), 8.80 (2H. broad) 
MS(API) m/zs240(MH*) 



10 Description 52 

5-Amino-l-(3-pyridyl)indole (D52) 

The title compound was prepared by the method of Description 48, from nitroindole 
(D50). Crude product was chromatographed on silica gel eluted with ethyl acetate to 
15 give the tide compound (0.34g, 63%) as a gum. 

1h NMR (CDO,) 5: 3.59 (2H, broad), 6.55 (IH, d, J=3), 6.71 (IH, dd, J=8,2), 6.98 
(IH, d, J=2), 7.25 (IH, d, J=3), 7.37 (IH. d. J=8), 7.64 (IH, dd, J=7.5), 7.82 (IH, dm, 
J=7), 8.58 (IH, d. J=5), 8.81 (IH, d, J=2) 
MS(API) m/zs210(MH*) 

20 

Description 53 

5<Aniino-l<(4-pyridyl)indole (D53) 

A mixture of nitroindole ^51, 0.41g, 1.8 nmiol), tin (U) chloride (1.7 g, 8.8 mmol), 
25 and concentrated hydrochloric acid (2 ml) in ethanol (10 ml) was heated under reflux 
for 70 min. The mixture was evaporated and the residue was dissolved in water, 
basified with dilute sodium hydroxide and extracted with dichloromethane. The 
extract was dried and evaporated to give the title compound (0.36g, 96%). 
^H NMR (CDCg 5: 3.62 (2H, broad), 6.56 (IH, d, J»3), 6.72 (IH, dd, J»8.2), 6.95 
30 (IH, d, J=2), 7.32 (IH, d, J=3). 7.41 (2H. d, J=6). 7.54 (IH, d. J=8), 8.68 (2H. d, J=6) 
MS(APD m/z=210(MHO 
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Description 54 

5-Methyltfaio-6-trinuoroniethyl-l-(3-ethoxycarbonylphenyl carbamoyl 



This was prepared in 74% yield by urea formation between ethyl S-aminobcnzoate 
and 5-methylthio-6-trifluoromethyl indoline, (D7) using carbonyl diimidazole as the 
coupling agenL 

Description 55 

5*Methythio-6-trifluoroniethyl-l-(3-carboxyphenylcarbanx>yI)-indoline(D55) 

This was prepared in 86% by basic hydiolysis of the corresponding ester D54. 

1h NMR (CDCl,) 6: 2.50 (3H, s), 3.30 (2H. t). 4.20 (2H, t). 7.40-7.50 (2H. m). 7.60 

(IH, m), 7.85 (IH, d), 8.25 (2H, m), 8.80 (IH. s) 

Description 56 

4-(3-NitrophenyI)-2-(3-pyridyIHhiazole, hydrobromide salt 

A mixture of 2-biomo-3 -nitroacetophenone (5g, 20 mmol) and thionicotinamide 
(2.76g, 20 mmol) in ethanol (25 ml) was heated to reflux for 1 h, during which tinoe 
extensive precipitation occurred. Filtration and drying afforded the product as a 
yeUow solid (6.7g, 92%). 

1h NMR 5 (DMSO) 7.80 (IH, t). 7.95 (IH. m), 8.25 (IH, dd). 8.55 (IH. d), 8.70 
(IH, s), 8.90 (3H. m). 9.45 (IH. d) 

Description 57 

4*(3-AniinophenyI)-2-(3-pyridyl)-thiazole 

A suspension of 4-(3-nitrophenyl)-2-(3-pyridyl)-thiazole hydrobromide (3.6g, 10 
mmol) in ethanol (150 ml) was treated with a solution of tin (II) chloride (3.7g» 30 
mmol) in concentrated hydrochloric acid (12 ml). The mixture was heated at 50°C 
for 16 h. A further portion of tin (11) chloride (2.9 g, 15 mmol) was added and the 
mixture heated at 50'*C for a further 4 hours before being evaporated to dryness. The 
residue was partitioned between ethyl acetate and IM aqueous sodium hydroxide. 
The ethyl acetate extract was dried (Na^SOJ and filtered through a plug of silica. 
Evaporation afforded the tide compound as a yellow solid (2,15g, 85%). 



1h NMR (CDCg 5: 3.80 (2H, bs), 6.70 (IH, dd), 7.20 {2H, m), 7.40 (2H. m), 7.50 
(IH, s), 8.30 (IH, dt). 8.65 (IH, dd), 9.25 (IH, d). 



(D54) 
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Description 58 

4-(4-NitrophenyI)-2-(4-pyridyI)-thiaw>lc 

This was pitpaicd in the same manner as 4-(3-nitrophenyl)-2-(3-pyridyl)-thia2ole, 
5 hydrobromidc salt and liberated to the free base form with 5M NaOH to give the 
product as a brown solid (4g,69%). 

'H NMR (CDCI3) S: 8.8 (2H, d). 8.35 (2H, d). 8-15 (2H, d), 7.9 (2H, d), 7.8 (IH, s). 

Description 59 
10 4-Fluoro-3*(pyrid-3-yl)phenylcarbonyl azide (D59) 

3-Bromo-4-fluorobenzotrifluoride was coupled with 3-pyridylboronic acid using 
Suzuki methodology. Hydrolysis of the product using cone, sulphuric acid and 
chlorosulphonic acid followed by esterification ui methanol and cone, sulphuric acid 
15 gave methyl 4-fluoro-3-(pyrid-3-yl)benzoate. Treatment with hydrazine hydrate 
afforded the hydrazide which was diazotised with sodium nitrite and basified with 
potassium carbonate to give the title compound. 

'H NMR 250 MHz 8: 8.82 (br, IH). 8-67 (br, IH), 8.17 (dd, IH). 8.09 (m, IH), 7.90 
(dd. IH). 7.42 (m, IH). 7.30 (m. IH). 

20 

Description 60 

3-Fluoro*5*(pyriniidin-5-yl)phenylcarbonyl azide (D60) 

3-Bromo-5-fluorobenzotri£luoride was lithiated with n-butyllithium and treated with 
25 iri-isopropylborate to give 3-fluoro-5-trifluoromethylphenyl boronic acid. This was 
coupled to 5-bronx>pyrimidine. using Suzuki methodology to afford 3*flu(xo-5- 
(pyrimidin-S-yl)benzotiifluoride. Hydrolysis with cone, sulphuric acid and 
chlorosulphonic acid afforded 3-fluoro-5-(pyrimidin-5-yl)benzoic acid. This was 
converted to the methyl ester by treatment with methanol and cone, sulphuric acid, 
30 and to the hydrazide by treatment with hydrazine hydrate. Diazodsation and 
treatment with potassium carbonate afforded the title compound. 
'H NMR (200 MHz, CDCl,) 5 (ppm): 7.57 (IH, dt J=l, 8), 7.83 (IH. m). 8.06 (IH, t, 
J=l), 8.99 (2H.S), 9.29 (lH,s) 
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Description 61 

4-Chloro-3-(4-inethyl-3-pyridyl)nitrobenzene(D61) 



The title compound was prepared by a Suzuki coupling of 3-faromo-4- 
5 chloronitrobenzcne and 4-mcthyl-3-pyridylboronic acid. This gave (D61) (0.2g, 

33%). 

" Description 62 

4- Chloro-3-(4-inethyU3-pyridyl)aniUne (D62) 

10 

The title compound was prepared by stannous chloride leducdon of the nitro 
compound (D61). This gave (D62) (0.1 05g, 95%). 

Description 63 
15 23-Dihydrp-5-nitro-7.(pyrid-3-yI)benzofuran (D63) 

2,3-Dihydro-7-iodo-5*nitrobenzofuran (0.76g, 0.0026 mole) and 3-pyridylboronic 
acid (0.32g, 0.0026 mole) in 50% aqueous 1,2-diinethoxyethane (50 ml) were treated 
under argon with sodium carbonate (L 17g, 0.01 1 mole) and tctralds 

20 oriphenylphosphine palladium (0) (0.06g, 0.00(X)52 mole) and heated under reflux for 
18 hours. The mixture was allowed to cool to ambient temperature, diluted with 
deionised water, extracted into ethyl acetate, dried (NajSOJ and evaporated in vacuo. 
The residue was purified by flash column chromatography on silica gel, eludng with 
30% ethyl acetate/60-80** petroleum ether to afford the tide compound (0.1 9g, 30%) 

25 as a yellow solid. 

NMR (200 MHz, CDCy 6 (ppm): 3.40 (2H, t, J=9), 4.83 (2H, t, J=9), 7.40 (IH. 
q, J=3, 5), 8.02 (IH, dt, J=1.9), 8.12 (IH, m), 8.30 (IH, d, J=3), 8.62 (IH, dd, J=l, 
5), 8.98 (IH, d, J=l). 

30 Description 64 

5- Amino-23-dihydro-7-(pyrid-3-yl)ben2ofuran (D64) 

2,3-Dihydro-5-nitro-7-(pyrid-3-yl)benzofuran (D63) (0.19g, 0.00079 mole) in edianol 
(20 ml) was treated with a solution of tin II chloride (0.75g, 0.0040 mole) in cone. 
35 hydrochloric acid (1 ml) and heated at 50''C for 2 hours. A further 0.38g dn II 

chloride in cone, hydixxhloric acid (0.5 ml) was added and the mixture was heated at 
50**C for V4 hour and stirred at ambient temperature for 18 hours. Deionised water (5 
ml) was added and the mixture was basified with 10% sodium hydroxide soludon, 
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extracted into ethyl acetate, dried (NajSOJ and evaporated in vacuo to afford the title 
compound (0.1 3g, 82%) as a dark oil. 

NMR (200 MHz. CDCy 8 (ppm): 3.20 (2H, t, J=9), 3.43-3.70 (2H, hr s). 4.57 
(2H t, J=9). 6.63 (2H, s). 7.32 (IH, m), 8.01 (IH, dt, J=l, 5), 8.51 (IH, dd. J=l. 5), 
5 8.89 (IH, t, J=l). 

Description 65 

Phenyl N.[23-dihydro-7-(pyrid*3-yI)benzofuran-5-yl]carbaiiiate (D65) 



10 5-Aniino-2,3-dihydro-7-(pyrid-3-yl)bcnzofuran (D64) (0.13g, 0.00062 mole) was 
dissolved in dichloromethane (10 ml) and cooled to O^C under argon. Triethylamine 
(0.09 ml, 0.(XX)68 mole) was added, followed dropwise by phenyl chloroformate 
(0.08 ml, 0.00065 mole) and the mixture was stirred at ambient temperature for 2 
hours. The reacdon mixture was washed with ddonised water, dried (Na^SOJ and 

15 evaporated in vacuo to afford the tide compound (0.20g, 97%) as a cream solid. 
'H NMR (200 MHz, CDCy 8 (ppm): 3.38 (2H, t, J=9), 4.64 (2H, t, J=9), 7.05-7.58 
(9H, m), 8.06 (IH, dt, J=l, 5), 8.57 (IH, dd, J=l,5), 8.95 (IH, d, J=l). 

Description 66 

20 Phenyl N-(3.Fluoro-5-(pyrid-3-yl)phenyI)carbaniate (D66) 

3-Ruoro-5-(pyrid-3-yl)aniline (L05g, 0.0050 mole) in dry dichloromethane was 
treated under argon with triethylamine (1.12 ml, 0.0080 mole) followed dropwise by 
phenyl chloroformate (0.97 ml, 0.0077 mole) and stirred at ambient temperature for 
25 18 hours. The reacdon mixture was washed (x2) with deionised water, dried 

(Nsl^SO^) and evaporated in vacuo to affozd the tide compound (l.lg, 71%) as an off 
white solid. 

*H NMR (200 MHz; D^DMSO) 8: 7.20-7.49 (3H, m), 7.49-7.59 (5H, m), 7.63 (IH, 
d), 8.07 (IH, dt), 8.63 (IH. d), 8.87 (IH, s), 10.61 (IH, s) 

30 

Description 67 

Phenyl N-(4-Chloro-3-(pyrid-3*yl)phenyl)carbamate (D67) 



4-Chloro-3-(pyrid-3-yl)aniiine (0.08g, 0.00039 mole) in isopropyl alcohol (8 ml) was 
35 cooled to -40°C and treated under argon with triethylamine (0.06 ml, 0.(XX)43 mole) 
followed dropwise by phenyl chloroformate (0.051 ml, 0.00041 mole). The reaction 
mixture was stirred at -40°C for half an hour and allowed to warm to ambient 
temperature. The solvent was removed in vacuo and the residue dissolved in 
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dichloromethane, washed with H^O, dried (Na,SOJ and evaporated in vacuo to afford 
the title compound (0.12g, 95%) as an orange solid. 

*H NMR (200 MHz; CDCl,) 5: 7.05-7.56 (lOH, m), 7.82 (IH, dt). 8.64 (IH. dd). 
8.71 (lH.d) 

5 

Description 68 

Phenyl N-[(S-Methyl-lA4-oxadiazoI-3-yl)phenyl]carbaniate (D68) 

The title compound (0.23g, 97%) was prepared using the method of D67. 
10 "H NMR (200 MHz, CDCy 6: 2.65 (3H, s), 7.08 (IH, s), 7.16-7.53 (6H, m), 7.66- 
7.87 (2H, m), 8.06 (lH,t). 

Description 69 

Phenyl N-[4-M€thyl-3-(4-nicthylpyrid-3-yl)phenyl]carbaniate (D69) 

15 

The title compound was prepared as in the method of description 67 from the 
corresponding aniline. This gave (2.1g, 97%) of an oil. 

1h NMR (CDCn,) 6: 2.05 (3H, s), 2.15 (3H. s), 7.08-7.45 (lOH, m), 8.30 (IH, s), 
8.48 (IH, d, J=8Hz). 

20 

Example 1 

l-((3-Pyridyl)-3-phenyl carbamoyl]*5-methoxy-6-trifluoromethyl indoline 

3-(3-Pyridyl)aniline {0.27g, L6mmol) in dichloromethane (5ml) was added dropwise 
25 over 5 minutes to a solution of 14-carbonyldiimidazole (0.28g, 1.75mmol) in 

dichloromethane (5ml). After 2 hour the mixture was evaporated to dryness and the 
residue dissolved in N,N-dimethylformamide (20ml). 5-Methoxy-6-tri£luoromethyl 
indoline (0.35g, 1.6mmol) was added and the mixture heated to IQ09C for Ih. Water 
(30ml) was added and the mixture was set aside in the &idge for Ih. Hltradon and 
30 dxying afforded a brown solid (0.59g). Chromatogr^hy on silica, eluting with a 

gradient of 0-3% methanol in dichloromethane afforded the title compound as a white 
solid (0.56g, 85%), mp 1 93-40C 

1h ISfMR (D6 DMSO) 3.25 (2H, t), 3.85 (3H, s), 4.20 (2H, t) 7.20 (IH. s), 7,40 (2H. 
m), 7.50 (IH, m). 7.90 (IH, s), 8.05 (IH, dm), 8.15 (IH, s), 8.60 (IH, dm), 8;70 (IH, 
35 s), 8.85 (IH, s). 

The mesylate salt can be prepared by treatment with methanesulphonic acid in 

acetone. 

The following examples were similarly prepared: 
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Example 2 

l.[(4.Pyridyl)-3-phaiyl carbainoyl]-5-niethyIthio-6-trifluoromethyl indoline 
5 Yield = 25% 

iH NMR (D6-DMS0) 2.52 (3H, s). 3.30 (2H, t), 425 (2H, t), 7.50 (3H, m), 7.70 
(3H, m), 8.02 (IH, s), 8.25 (IH, s), 8.70 (2H, dd), 8.80 (IH, s). 

Example 3 

10 l-[(3-Pyridyl)-3-pliaiyl carbamoyl]-5-meUiylthio-6-trifliioromethyl indoUne. 
Yield = 42%, m.p. 208-210OC 

iH MNR (D^DMSO) 2,50 (3H,.s). 3.30 (2H, t). 4.20 (2H. t), 7.40 (3H. m), 7.50 (IH, 
M), 7.65 (IH. m). 7.90 (IH, s). 8.10 (IH. dm), 8.20 (IH. s). 8.60 (IH. m). 8.80 (IH. 

15 s). 8.90 (IH, m). 

The mesylate salt can be prepared by treatment with medianesulphonic acid in 

acetone. 
Example 4 

20 l-[(3-Pyridyl)-4-phenyl carbamoyI]-5-methoxy-6-trinurom^bylindoline. 
Yield = 85%, m.p. = >230OC 

iH NMR (D^-DMSO) 3.30 (2H, t), 3.85 (3H, s), 4.20 (2H, t), 7.20 (IH. s). 7.45 (IH. 
m), 7.70 (4H. m). 8.05 (IH, m), 8.15 (IH, s), 8.55 (IH. m), 8.70 (IH, s), 8.90 (IH, 
25 m) 

Example 5 

l.[(4.pyridyl)-4-phaiyI carbamoyl]-5-methoxy-6-trifluorom^yl indoline 

30 Yield = 5%, m.p. = >210OC 

1h NMR (D6.DMSO) 3.30 (2H, t). 3.85 (3H, s). 4.20 (2H. t), 7.20 (IH, s). 7.70 (2H. 
d), 7.75 (4H, m). 8.15 (IH. s). 8.60 (2H. d), 8.85 (IH. s) 

Example 6 

35 l-[(2-Pyridyl)-3-phenyl carbamoyl]-S-methoxy-6-trifluoroniethyl indiriine. 

Yield = 40%, m.p. = 220-225OC 
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iH NMR (D6.DMSO) 3.30 (2H. t), 3.85 (3H. s), 4.20 (2H, t), 7.20 (IH. s), 7.40 (2H. 
m), 7.70 (2H, m), 7.90 (2H. m). 8.15 (IH. s), 8.35 (IH. s), 8.65 (IH. m), 8.70 (IH, s). 

Example 7 

5 l-[4-Methyl-3-(3-PyridyI)-phenylcarbainoyI]-5-iiiethoxy-6-trifluoroinetfayI 
indoline 



Yield = 26%,m.p. = 211-2120C 

1h NMR (D^-DMSO) 2.2 (3H. s). 3.28 (2H, t). 3.85 (3H, s), 4.11 (2H, t), 6.44 (IH, 
10 s), 6.85 (IH, s), 7.18-7.45 (4H, m), 7.59-7.72 (IH, m), 8.22 (IH. s), 8.49-8.69 (2H, 
m). 

The mesylate salt can be prepared by treatment with methanesulphonic acid in 
acetone. 

15 Example 8 

l-[3-Fluoro-5-(3-pyridyl)phaiylcarbamoyl]-S>niethoxy-6*trifluoromethyl 
indoline. 

Yield = 26%, m.p.= 22O-2230C 
20 1h NMR p6-DMSQ) 3.29 (2H, t), 3.85 (3H. s), 4.21 (2H. t), 7.23 (IH, s), 7.30 (IH, 
t). 7 J4 2H, m), 7.65 (IH, dt). 7.76 (IH. s), 8.09 (IH, dt). 8.15 (IH. s), 8.62 (IH, dd), 
8.78-9.00 (2H, m). 

The mesylate salt can be prepared by treatment with methanesulphonic acid in 
25 acetone. na.p. 198 - 1990C 

Example 9 

l-[2-Fluoro-5-(3-pyridyl) phenyl carbanioyI]*5-methoxy-6-trifluoromethyI 
indoline. 

30 

Yield = 10%, m.p. 2330C (decomp) 

1h NMR (D6-DMS0) 3.20 (2H, t), 3.82 (3H, s), 3.94 (2H, t), 7. 13-7.28 (2H, m), 
7.38-7.58 (3H, m), 7.87 (IH, dt), 7.98 (IH, S). 8.35 (IH, s), 8.55 (IH, dd). 8.64 (IH, 
d) 

35 
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Example 10 

l-(5-PhenyI pyrid-3-yl carbainoyl)-S«inetfaoxy-6-trifluoromethyl indoline 

A mixture of l-(5-hromo-pyrid-3-yl carbamoyl)-5-mcthoxy-6-trifluoromcthyl- 
5 indoline (D14, 208mg, 0.5mmol), phenyl boionic acid (300mg» 2.4mmol), sodiu 







• 


a] 


• • 



dimethoxyethane-water (Sml-lml) was heated to reflux under argon for lOh. The 
cooled reaction mixture was partidoned between ethyl acetate-half saturated brine. 
The organic extract was dried and evaporated affording a brown solid (0J4g). 
10 Chromatography on silica, eluting with a gradient of 0-5% methanol in ethyl acetate 
afforded the dtle compound as a white crystalline solid (lOOmg, 48%), m.p. 162- 
1640C. 

1h NMR (D^-DMSO) 3.30 (2H. t) 3.85 (3Ii s), 4.20 (3H, t), 7.20 (IH, s), 7.50 (3H, 
m), 7.70 (2H, m), 8.10 IH, s), 8.30 (IH, m), 8.55 (IH, m), 8.75 (IH, m), 8.85 (IH, 
15 s). 

The mesylate salt can be prepared by treatment with methanesulphonic acid in 
acetone. 

The following examples were similarly prepared: 
20 Example 11 

l-(5-Phenyl pyrid -3-yl €arbamoyl)-5-methylthio-6-trifluoromethyI indoline 

Yield = 73%. m.p. = 208-214OC 

1h NMR (D^.DMSO) 2.50 (2H, s), 3.30 (2H, t), 4.20 (2H, t), 7.50 (4H, m), 7.70 
25 (2H, m), 8.20 (IH, s). 8.30 (IH, m), 8.60 (IH, m), 8.75 (IH. m), 8.95 (IH, s). 

Example 12 

l*[5-(3-Pyridyl)*pyrid-3-yl carbamoyI]-5-methoxy*6-trifluoromethyI indoline. 

30 Yield = 29%, m.p.= 113-1 14«>C 

1h NMR (D^-DMSO) 3.30 (2H, t), 3.85 (3H, s). 4.20 (2H, t). 7.20 (IH, s), 7.55 (IH, 
m), 8.10 (IH, m), 8.15 (IH, s), 8.30 (IH, m), 8.60 (IH, ), 8.65 (IH, dd), 8.80 (IH, d). 
8.95 (2H, m) 

The mesylate salt can be prepared by treatment with methanesulphonic acid in 
35 acetone. 
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Example 13 

l.[5-(4-TrifluoromethylphaiyI)-pyrid.3-yl carbaiiioyI1.5-nieUioxy-6- 
trifluoromethyl indoline 

5 Yield « 48%, m.p. = 199-202OC 

1h NMR (D^-DMSO) 3.30 (2H. t). 3.85 (3H, s). 4.20 (2H, t), 7.20 (IH, s). 7.89 (4H. 
m), 8.10 (IH. s), 8.35 (IH, m), 8.60 (IH, d), 8.80 (IH, d). 8.95 (IH, s). 

Example 14 

10 l-[5-(4-Methylphenyl)-pyrid-3yl carbamoyl]-5-methoxy-6-trinuoromethyl 
indoline. 

Yield = 57%, m.p. = 190-191OC 

1h NMR (D^-DMSO) 2.35 (3H. s). 3.30 (2H, t), 3.85 (3H s), 4.20 (2H, t), 7.20 (IH, 
15 s. 7.30 (2H. d). 7.60 (2H4), 8. 15 (IH, s), 8.25 (IH, m), 8.55 (IH. d), 8.75 (IH, d), 
8.85 (IH, s). 



Example 15 

l<[5-(2-Tliienyl)-pyrid-3-yl carbamoyl]-S-metiioxy-6>trifluorometliyl indoline 



Yield = 53%. in.p. = 193-208OC 

1h NMR (D^-DMSO) 3.30 (2H, t). 3.85 (3H. s). 4.20 (2H, t). 7.20 (2H, m), 7.65 
(2H. m). 8.10 (IH, s), 8.25 (IH, t), 8.60 (IH. d), 8.75 (IH, d), 8.90 (IH, s). 
Hie mesylate salt can be prepared by treamsent with methanesulph<mic add in 
25 acetone. 
Example 16 

l-(5-(3-ThienyI)-pyrid-3-yl carbamoyl]-5-methoxy-6-trifluoromethyl indoline 

Yield = 30%, m.p. = 165-1670C 
30 1h NMR (D6-DMS0) 3.30 (2H. t), 3.85 (3H, s), 4.20 (2H. t), 7.20 (IH, s), 7.60 (IH, 
dd), 7.75 (IH, m). 8.0 (IH, m), 8.15 (IH, s, 8.30 (IH. t), 8.65 (IH, d), 8.70 (IH, d), 
8.90 (IH, s 

Example 17 

35 l-[5-(2-Pyrrolyl)-pyrid-3-yl carbamoyl)-5-methoxy-6-trifluoromethyl indoline. 
Yield « 20%, tap. = 218-2190C 
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1h NMR (D^.DMSO) 3-30 (2H. t), 3.85 (3H, s), 4.20 (2a t), 6.20 (IH, m). 6.55 
(IH. mh 6.90 (lli m), 7.20 (IH, s). 8.15 (2H. m), 8.50 (IH, d), 8.60 (IH, d), 8.80 
(IH, s). 

5 Example 18 

l-[5-(4-Pyridyl}-pyrid-3-yI carbaiiioyI]-5-inrthoxy-6-trifluoroinethyl indoline 

Yield = 71%.m,pt230-234*C 

iR NMR (D6-DMSO) 3.30 (2H, t). 3.85 (3H, s), 4.20 (2H, t), 7.20 (IH, s). 7.75 (2H, 
10 m) 8.15 (IH, s), 8.40 (IH, t), 8.65 (IH, d), 8.70 (2H. m), 8.85 (IH, d). 

Example 19 

l*[2-(3-Pyridyl)-thiazoI-4-yl carbamoyl]-5-methoxy-6«trifluorometbyl indoline. 

15 A solution of acyl azide (D15) (370mg, 1.6imK>l) in toluene (5ml) was heated to 
reflux for 025h. After cooling to room temperature, the solution of the isocyanate 
was added to a solution of 5-methoxy-6-trifluoromethyl indoline (0.35g, 1.6mmol) in 
dichloromethane (10ml). Filtraticm and drying afforded the title compound as a white 
solid (lOQmg. 15%), m.p. >200°C 

20 

1h NMR 3.30 (2H, t), 3.85 (3H. s). 4.20 (2H. t). 7.20 (IH, s), 7.45 (IH, m), 7.55 
(IH, s), 8.15 (IH, s, 8.30 (IH, dt), 8.65 (IH, dd), 9.15 (IH, m). 9.85 (IH. s). 

Example 20 

25 l-[2-(2-Pyndyl)-thien-5-yl carl>ainoyl]-5-methoxy-6-trifluoroinethyl indoline. 

This was prepared firom the conesponding acyl a2dde (D16) using the same procedure 
as for Example 19, affording the tide compound as a pale yellow solid (0.45g, 73%), 
m.p. 205-2 150C. 

30 1h NMR (D6.DMS0) 3.30 (2H, t), 3.85 (3H, s, 4.20 (2H, t), 6.80 ( IH, d). 7. 15 (IH, 
m), 725 (IH, s),7.50 (IH, d), 7.75 (2H, m). 8.20 (IH, S), 8.45 (IH. m), 9.95 (IH. s). 

Example 21 

l-(3-Fluoro-5-(4-mcthyl-3-pyridyl)phenylcarbamoyl)-S-methoxy-6- 
35 trifluoromethylindcrfine 

A mixture of l-(3-fluoro-5-iodophenylcarbamoyl)-5-methoxy-6- 
trifluoromcthylindoline (D17, 0.31g, 0.65 mmol), 4-metiiyl-3-pyridylboronic acid (88 
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mg, 0.6S mznol), tetrakis (triphenylphosphine) palladium (O) (23 mg, 0.02 mmol) and 
sodium carbonate (0.3 lg» 3.0 mmol) in 1,2-dimethoxyethane (20 mL) and water (2 
mL) was heated under leflttx for 24 h, then cooled and poured into water. The 
aqueous mixture was extracted with dichloromethaneAnethanol, and the organic 
5 extraa was washed with brine, dried and evaporated. The residue was 

chromatographed on silica gel eluted with 2-3% methanol/dichloiomethane to give 
the tide compound, which was reciystallised fiom dichloromethane^jpetrol (80 mg. 
28%). Mp 191-5^C 

1h NMR (dJJMSO) & 231 (3H, s), 3.28 (2H, t, J=8). 3.85 (3H, s), 4.19 (2H, t, 
10 J=8), 6.94 (IH. d, J=8), 7.22 (IH, s), 7.37 (IH, d. J=6), 7.42 (IH, s), 7.61 (IH, d, 
J=12). 8.12 (IH. s), 8.40 (IH, s), 8.46 (IH. d, J=6), 8.82 (IH, s) 
MS (API): Found m/z=446 (NffT). C„H„N,0^, requires M+l=446 

Example 22 

15 l-(5-(2,6*DifluorophenyI)-3-pyridylcarbamoyl)-5-methoxy-6- 
trifluoromethylindoline 

A solution of 5-(2,6-difluoxophenyl)nicotinoyl azide P20, 0.46g, 1.8 mmol) in 
toluene (10 mL) was heated under reflux for 2h. After cooling, a solution of 5- 
20 methoxy-6-trifluoromethylindoline (Dll, 0.40g, 1.8 mmol) in dichloromethane (10 
mL) was added and the mixnire was stirred overnight at room temperature. The 
precipitate was filtered off and washed with petrol. The crude i)roduct was 
recrystallised from dichloromethane/petrol to give the tide compound (0.66g, 82%), 
Mp.217-9X. 

25 1h NMR (dpMSO) 8: 3.29 (2H, t. J=8), 3.84 (3H. s), 4.21 (2H, t, J=8), 7.22 (IH, s), 
7.29 (2H, t. J=7). 7.56 (IH, quintet, J=7), 8.1 1 (IH, s), 8.15 (IH, s), 8.32 (IH, s), 
8.80 (lH,s), 9.93 (lH,s). 

MS (API): m/z=450 (MHO, CJi^^Nfi^, requires M+1 = 450 
Found: C, 54.84; H, 3.69; N, 8.64% 
30 CJH,,N,0^3 requires C. 58.80: H, 3.59; N. 9.35% 

Example 23 

6-Chloro-5-methyM-(4-meUiyl-3-(pyrid-3-yl)-phenylcarbamoyl) indoline 

35 4-Methyl-3-^yrid-3-yl) aniline (0,30g, 0.(X)16 mole) in dry dichloromethane (20 ml) 
was added, under argon, to l,r-cartx}nyldiimidazole in dry dichloromethane (10 ml) 
(0.30g, 0.0018 mole) and stirred at ambient temperature for 1 hour. The solvent was 
removed in vacuo and the residue dissolved in dry dimethylformamide (30 ml). 6- 
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Chlon)-5-mcthylindoline (see WO 95A)1976) (0.27g. 0.0016 mole) in diy 
dimethylformaiDide (10 ml) was added and the mixture heated to lOO'^C for 1 hour. 
After cooling to ambient temperature, the solvent was removed in vacuo and the 
residue diluted with deioniscd water (15 ml), extracted into dichloromethane (2 x 20 
5 ml), dried (NajSO^) and evaporated in vacuo. The residue was purified by flash 

column chromatography on silica geU eluting with 3% methanol/dichloromethane and 
the resulting solid itcrystallised from ethyl acetate/aiethanoI/60-80^ petroleum ether 
to afifoid the tide compound (0.3 Ig, S7%) as a cream solid (mp 202-203''C). 
*H NMR (270 MHz, tfDMSO) 5: 2.20 (3H, s), 2,24 (3H, s), 3.12 (2H, t, J=7), 4.13 
10 (2H, t, J=7), 7.14 (IH, s), 7.25 (IH, d, J^7). 7.42-7.61 (3H, m), 7.81 (IH, dt, J=3. 7), 
7.89 (IH, s), 8.49-8.69 (3H, m) 
MS (EI) m/z = 377 (NT) 

The mesylate salt can be prepared by treatment with methanesulphonic acid in 
acetone. 

15 

Example 24 

l.(4.Methyl-3-(pyrid-3*yI) phenylcarbamoyl)-5-thiomethyl-6-trifIuoromethyl 
indoHne 

20 4-Methyl-3-(pyrid-3-yl) aniline (0.35g, 0.0019 mole) in dry dichloromethane (20 ml) 
was added, under argon, to 1 , 1 '-carbonyldiimidazole (0.34g, 0.0021.mole) in dry 
dichloromethane (10 ml) and stiired at ambient temperature for 1 hour. The solvent 
was removed in vacuo and the residue dissolved in dry dimethylfonnamide (10 ml). 

* 

5-Thiomethyl-6-trifluoromethyiindolinc (D7) (0.44g, 0.0019 mole) in dry 
25 dimethylfonnamide (5 ml) was added and the mixture heated to lOO^C for 2 hours. 
After cooling to ambient temperature, the solvent was removed in vacuo and the 
residue diluted with deionised water (15 ml), extracted into dichloromethane (2 x 20 
ml), dried (Na^SO^) and evaporated in vacuo. The residue purified by flash column 
chromatography on silica gel eluting with 3% methanol/ dichloromethane and the 
30 resulting solid was recrystallised from ethyl acetate/60-80^ petroleum ether to afford 
the dde compound (0.1 Ig, 13%) as a cream solid (mp 221-223X) 
*H NMR (200 MHz; d'DMSO) 5: 2.20 (3H, s), 2.55 (3H, s), 3.38 (2H, t, J=8), 4.20 
(2H, t, J=8), 7.26 (IH, d, J=^), 7.41-7.61 (4H, m), 7.81 (IH, dt, J=3,9), 8.20 (IH, s), 
8.51-8.63 (2H, m), 8.69 (IH. s) 
35 MS (CI) in/2=444 (MKT) 
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Example 25 

l-(3-Fluoro*5-(pyrid-3-yl)phenylcarbainoyl)-5-thioinethyl-6-trt 
indoline hydrochloride 

5 Phenyl N-(3-fluoro-5-(pyrid-3-yl)phcnyl)carba2natc (D66) (0,55g, 0.0018 mole) in 
dry dimcthylformamide (30 ml) was treated, under argon, with S-thiomethyl-6- 
trifluoromethyl indoline hydrochloride (D7) (0.49g, 0.0018 mole) and triethylanune 
(0.5 ml. 0.0036 mole) and heated to lOO^C for 6 hours. After cooling to ambient 
temperature, the solvent was removed in vacuo. The residue was purified by flash 

10 column chromatography on silica gel, eluting with 3% methanol/dichioromethane and 
the resulting solid recrystallised from ethyl acetate/60-80° petroleum ether to afford 
the dtle compound (0.39g, 49%) as an off white solid (mp 202-203^*0 

NMR (250 MHz, d'DMSO) 5: 2.52 (3H. s), 3.32 (2H, t, J=8), 4.22 (2H, t, J=8), 
7.30 (IH, d, J=8), 7.45-7.58 (3H, m), 7.64 (IH, d, J=l 1), 7.78 (IH, s), 8.09 (IH, d, 

15 J=8), 8.23 (IH, s), 8.63 (IH, d, J=6), 8.87-9.01 (2H, m) 
MS (Electron Spray) mi/z=448 (MH*) 

Example 26 

l-(4-Chloro-3-(pyrid-3-yl)phenyIcarbamoyl)-5-methoxy-6- 
20 trifluoromethylindoline 

Phenyl N-(4-Chloro-3-(pyrid-3-yl)phenyl)caibamate (D67) (0.12g, 0.00037 mole) in 
dry dimethylforaiamide (6 ml) was treated imdcr argon, with 5-methoxy-6- 
trifluoxxKncthylindoline (Dl 1) (0.08g, 0.00037 mole) and heated to 120*^0 for 2 

25 hours- After cooling to ambient temperature, the solvent was removed i/i vflciio. The 
residue was parddoned between IN aqueous sodium hydroxide solution and 
dichloromcdiane. The organic layer was dried (Na^SOJ and evaporated in vacuo. 
The residue was triturated in diediyl ether, filtered and dried in vacuo at 60°C to 
afford die tide compound (0.06g. 36%) as a grcy-grccn solid (mp 210-213''C) 

30 NMR (200 MHz; CDCg 6: 3.30 (2H, t, J=9), 3.87 (3H, s). 4.12 (2H, i. J^), 6.56 
(IH, s), 6.87 (IH, s), 7.29-7.58 (4H, m), 7.81 (IH, d^ J=8), 8.21 (IH, s), 8.60 (IH, d, 
J=5), 8.69 (IH, d, J=3). 
MS (EI) m/2 = 447 (MO 
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Example 27 

5- Methoxy-l-(5-inethyI-(l,2-4-oxadiazol-3-yl)-phenyIcarbanK)yl)-6- 
trifluoromethyl indirfine (E27) 

5 Phenyl N-(5-Mcthyl-( 1 ^,4-oxadiazol-3-yl)phenyl)carbaniate (D68) (0^3g, 0.00078 
mole) in dry dimethylfonnamide (10 ml) was treated, under argon, with S-methoxy- 

6- trifliioromethylindoline (0.17g, 0.00078 noole) (Dll) and heated to 120°C for 4 
hours. After cooling to ambient temperature, the solvent was removed in vacuo. The 
residue was paxtiti<Hied between water and dichloromethane and the organic layer was 

* • 

10 dried (Na^SOJ and evaporated in vacuo. The residue was purified by flash column 
chromatography on silica gel eluting with 5% methanol/dichloromethane. The 
resulting solid was reoystallised fmm ethyl acetate/60-80° petroleum ether to leave 
the tide compound (0. 1 Ig, 34%) as a beige solid (mp 203-204°C) 
'H NMR (250 MHz; dt)MSO) 6: 2.68 (3H, s), 3.30 (2H, t, J=8). 3.85 (3H, s), 4.21 

15 (2H, t, J=8), 7.21 (IH. s), 7.49 (IH. t. J=7). 7.66 (IH, d, J=7), 7.81 (IH. d. J=7), 8.16 
(IH, s), 8.33 (IH. s), 8.82 (IH, s) 
MS (Electron Spray) m/z = 419 (MH*) 



Example 28 

20 l-[4-Methyl-3-(4-methyK3-pyridyl)phenylcarbamoyl]-S-methoxy-6- 
trifluoromethyi indoUne (£28) 

Phenyl N-(4-Mcthyl-3-(4-methylpyrid-3-yl)phenyl)carbamate (D69) (0.5g, 0.0016 
mole) in dry dimethylfonnamide (20 ml) was treated with 5-mcthoxy-6- 

25 trifluoromcthylindoline (Dl 1) (0.34g, 0.0016 mole) under argon and heated to 100**C 
for 6 his. The mixture was allowed to cool and evaporated to dryness i/x vacuo. The 
residue was dissolved in dichloromethane and the solution washed with 10% aqueous 
sodium hydroxide solution (2 x 20 ml) and then with saturated aqueous sodium 
chloride solution (30ml). The organic phase was then dried (Na^SOJ filtered and 

30 evaporated to dryness. Hie residue was purified by flash chromatography on silica 
gel eluting with 1% methanol/dichloromethane. Trituration of the resulting residue 
with diethyl ether gave the tide compound (E28) (0.326g, 47%) m.p. 138-140*^ C 
1h NMR (CDCI3) 5: 2.00 (3H, s), 2.13 (3H» s), 3.25 (2H, t, J=8Hz), 3.82 (3a s), 
4.12 (2H. t, J=8Hz). 6.62 (IH, s). 6.81 (IH, s), 7.11.7.29 (3H, m), 7.39-7.45 (IH, m), 

35 8.20 (IH, s), 8.30 (IH, s), 8.44 (IH, d, J=6Hz) 

M.S. found 442 (MHT), C^BJi,0^,K requires 442 
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Example 29 

l-[5-Bromo-3*(pyrid-3-yl)phenylcarbaiiioyI]-5-methoxy-6* 
trifluoromethylindoline (£29) 

5 The title compound was prepaied from phenyl N-[3-biomo-S-(pyiid*3* 

yl)phenyl]carfoamate (D21) and S-methoxy-6-trifluQromethyiindoline (Dl 1) using the 
method of Example 28. 

1h NMR 250 MHz CDCl, 5: 8.74 (IH, s, Ar), 8.54 (dd, IH. Ar), 8.19 (s, IH, Ar), 
7.88 (d, IH. At). 7.74 (s, IH. Ar). 7.6 (s. IH, Ar). 7.32-7.44 (m, 2H. Ar). 6.82 (br s. 
10 IH. Ar). 4.15 (t, 2H, indoline). 3.85 (s. 3H. Me), 3.25 (t, 2H. indoline) 

Example 30 

l*[4-t-Butyl-3-(pyrid-3-yl)phenylcarbamoyI]-5-methoxy-6- 
trinuoromethylindoline (E30) 



The tide com[x>und (0.055g. 23%) was prepared from phenyl N-[4-t-butyl-3-(pyrid- 
3-yl)phenyl]carbamate (D22) (0.18g. 0.00052 mole) and 5-methoxy-6- 
triflucxromethylindoline (Dl 1) using the method of Example 28. 
'H NMR (200 MHz. CDC^,) 5: 1.25 (9H.s). 3.27 (2H. t, J=l 1). 3.85 (3H, s). 4.09 
20 (2H, t. J=ll), 6.43 (IH. s). 6.85 (IH. s), 7.00 (IH. d, J=l). 7.18-7.35 (IH. m). 7.39- 
7.69 (3H. m). 8.20 (IH. s). 8.42-8.69 (2H. m) 
MS (Electron Spray) m/z = 470 (MHO 

Example 31 

25 l-[4*Methoxy-3-(pyrid-3-yl)phenylcarbamoyl]-5-methoxy-6- 
trifluoromethylindoline (E31) 

4 

The title compound (0.21g, 32%) was prepared from phenyl N-[4-methoxy-3-(pyrid- 
3-yl)phenyl]carbamate (D23) (0.48g, 0.0015 mole) and 5-methoxy-6- 

30 trifluoromethylindoline (D 11 ) using the method of Example 28. 

'H NMR (200 MHz, D*DMSO) 8: 3.26 {2H, t, 5=9), 3.76 (3a s), 3.83 (3H. s), 4.14 
(2H, t. J=9), 7.10 (IH, d. J=7). 7.19 (IH, s). 7.45 (IH, dd, J=l,5), 7.54 (IH, s), 7.59 
(IH, d, J=3), 7.87 (IH, dt, J=1.5). 8.10 (IH, s), 8.47-8.55 (2H, m), 8.67 (IH. d, J=3). 
MS (Electron Spray) m/z=444 (MH*) 

35 The mesylate salt can be prepared by treatment with methanesulphonic acid in 



15 



acetone. 



t 

w 
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Example 32 

l-[5-Fluor<HJ-methoxy-3-(pyrid-3-yl)phenylcarbainoyl]-S-methoxy-6- 
trifluoroindhylind<4ine (E32) 



5 The title compound (0.34g, 53%) was prepared from phenyl N-[5-fluoro-4-methoxy- 
3-(pyrid-3-yl)phenyl)carbamate (D24) (0.48g, 0.0014 mole) and 5-methoxy-6- 
trifluoromethylindoline (Dl 1) using the method of Example 28. 
'H NMR (200 MHz, D*DMSO) 8: 3.38 (2H. t, J=8), 3.68 (3H, s), 3.84 (3H. s), 4.17 
(2H, t, J=8), 7.21 (la s). 7.43 (IH. s), 7.51 (IH. dd. J=5. 9), 7.66 (IH, dd, J=3, 20), 
10 7.91 (IH. dt, J=1.8), 8.12 (IH. s), 8.61 (IH. dd, J=3,5). 8.70 (la d, J=3), 8.75 (la 
s). 

MS (Electron Spray) m/z=462 (MH*) 
Example 33 

1 5 l.[3-Bromo-4-methyl-5-(3-pyridyI)phenylcarbamoyI3-5-methoxy-6- 
trifluororoethylindoUne (£33) 

A mixture of l-(3,5-dibromo-4-methylphenylcarbamoyl)-5-methoxy-6- 
trifluoromethyliiidoline (D2S, 0.5 Ig, 1 nunol), S-pyhdylboronic acid (0.12g, 1 

20 mmol), tetrakis (tnphenylphosphine)palladium (0) (35 mg, 0.03 mznol) and sodium 
carbonate (0.41g, 4 nunol) in dimethoxyethane (30 znL) and water (3 mL) was heated 
under reflux, under argon, for 18 h. The mixture was cooled and poured into water. 
The precipitate was filtered off, washed with water and dried. The crude product was 
chromatographed on silica gel, eluted with ethyl acetate, and the eluted material was 

25 triturated with ether to give the title compound (0. 14g, 28%), m.p. 2 16-8^C 

NMR (d,-DMSO) 6: 2.20 (3H, s), 3.25 (2H, t, J=8), 3.84 (3H, s). 4.15 (2a t, J=8), 
7.20 (IH, s), 7.50 (IH, s + IH, m), 7.82 (IH, d, J=7). 8.03 (IH, s), 8.11 (IH, s), 8,57 
(IH, s), 8.62 (IH, d, J=4), 8.71 (IH, s). 
MS (API) m/z 506 (NOT, ^^r), 508 (MH*, "Br) 

30 " 
Example 34 

l.[3.(4.Isoqumolyl)phenylcarbamoyl]-5-methoxy-6-trifluoromethyl indoline 



The tide compound was prepared by the method of Example 23, from 4-(3- 
35 aminophenyl)isoquinoline (0.4 1 g, 1 .9 mmol), 1 , 1 '-carbonyldiimidazole (0.33g, 2 
mmol) and 5-methoxy-6-trifluoromethylindoline pil) (0.41g, 1.9 mmol). (2rude 
product was chromatographed on silica gel eluted with 5% methanol/dichloromethane 
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and eluted material was recrystalliscd from dichoromethane to give the title 
compound {0.22g, 25%), m.p. 211-5^C 

NMR (d,-DMSO) 5: 3.28 (2H, t, J=8), 3,85 (3H, s), 4.21 (2H, t, J=8), 7.20 (IH, d, 
J=7). 7^2 (IH, s), 7.50 (IH, t, J=8), 7.76 (2H. m), 7.78 (la s). 7.82 (IH, t, J=7), 
5 7.93 (Ih, d, J=8), 8.1 (la s). 8.25 (IH, d, J=8). 8.47 (IH, s). 8.73 (IH, s), 9.38 (IH, 

s) 

Found: C, 67.01; H, 4.51; N, 9.03% 
CJIJ^P^, requires C, 67.38; H, 4.35; N, 9.07% 
MS (API) 464 (MHO 
10 The mesylate salt can be prq)ared by treatment with methanesulphonic acid in 

acetone. 



Example 35 

l-[5-(4.Methyl-3-pyridyl)-pyrid-3-ylcarbamoyl]-5-methoxy-6- 
15 trinuoromethylindcriine (E35) 

l-[5-Bromo-(3-pyridylcarbamoyl]-5-mcthoxy-6-trifluQromethylindoline (D26) (0.3g, 
0.7 mmoles) and 4-methyl-3-pyridylboronic acid (0.12g, 0.9 mmoles) was heated 
under reflux in dimethoxyethane (80 ml) and water (10 ml) with sodium carbonate 
20 (0.15g, 1.4 mnx>les) and palladium tetrakis triphenylphosphine (O.lg, 12 mole %) 
under an inert atmosphere for 18 hours. After cooling the mixture was partitioned 
between ethyl acetate (250 ml) and water (200 ml). The organic layer was separated 

« 

and washed with saturated sodium chloride solution then dried (Ni^SO^. 
Evaporation of the solvent followed by flash chromatography on silica gel eluting 
25 with 3-7% MeOH/CHjO, and recrytalUsation from ethyl acetate/60-80 petrol gave 
the tide compound (E35) (0.2g. 65%) nxp. 125-8'C. 

1h NMR (CDCy 5: 2.32 (3H. s), 3.32 (2H. t, J=8H2), 3.85 (3H. s). 4. 1 8 (2H, t, 
J=8Hz). 6.90 (2H, s), 7.21 (IH, d, J=4H2). 8.10 (IH, s), 8.18 (la s), 8.27 (IH. s), 
8.40 (IH, s), 8.45-8.53 (2H. m). 
30 M.S. found m/z 429 (MH*) C^^^OJF, requires 429. 

Example 36 

l-[6-(3-Pyridyl)-pyrid-3-yIcarbaraoyll-S-methoxy-6-trinuoroiiiethyIindoIine 



35 Reaction of Phenyl N-I6-(pyrid-3-yl)pyiid-3-yl] carbamate (D27) (0.66g, 2.3 mmoles) 
with 5-methoxy-6-trifluoromcthylindoline (Dl 1) (0.5g, 2.3 imnoles) as in the method 
of example 28 gave the tide compound (E36) (0.73g, 78%) m.p. >270**C 
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1h NMR (DMSO-iT) 5: 3.32 (2H, t, J=8H2), 3.88 (3H, s), 4.23 (2H, t, J=8Hz). 7.20 
(IH, s), 7.45-7,55 (IH, m), 7.98-8.18 (3H, m), 8.35-8.43 (IH, m), 8.55-8.60 (IH. m), 
8.85 (la d, J=4Hz). 8.91 (IH, s). 9.23 (IH, s). 
MS (API) found m/z 415 (MH*) C^Hj^.O^, requires 415 

Example 37 

l.[5.(2.Fui7l)-pyrid-3*ylGarl»iiK>yl-5-]iiethoxy-^trifluoro indoUne (E37) 



This was prepared from l-(5-hronK>pyiid-3-ylcarbamoyl)-5-inethoxy-6- 
10 trifluoroinethyl indoline and 2-furylboronic acid by the same method as for Example 
10, affording the title compound as a pale brown crystalline solid in 80% yield, nLp. 
92-94*^C. 

'H NMR (D*-DMSO) 3.30 (2H, i), 3.85 (3H, s), 4.20 (2H, t), 6.65 (IH, m), 7. 10 (IH, 
d), 7.25 (IH, s), 7.85 (IH, s), 8.15 (IH, s), 8.30 (IH, t), 8.60 (IH, d), 8.65 (IH, d), 
15 8.90(lH,bs). 

Example 38 

l-[2^4-Pyridyl)-thiazol-4-ylcarbamoyl*5-methoxy-^trifluoromethy^ indoline 

20 This was prepared from 2-(4-pyiidyl)-thiazole-4-carboxylic acid by the same 

methodology as for Description 15 and Example 19, affording the title compound as a 
yellow crystalline solid in 8% overall yield, m.p. >220''C. 

'H NMR (D'-DMSO) 3.30 (2H, t), 3.85 (3H. s). 4.20 (2H, t), 7.20 (IH, s), 7.75 (IH, 
s), 7.90 (2H, d), 8.15 (IH, s), 8.70 (2H, d), 9.90 (IH, bs). 

25 

Example 39 

l-[2-(PyrazinylHhiazol<4-ylcarbamoyl]-5*methoxy-6-trifl 

Hus was prepared frona 2-pyrazinyl-thiazole-4-carboxylic acid by the same 
30 methodology as for Description 15 and Example 19, affording the tide compound as a 
yellow crystalline solid in 45% overall yield, m.p. >240'*C. 

'H NMR (D'-DMSO) 3.30 (2H, t), 3.85 (3H, s), 4.20 (2H, t), 7.20 (la s), 7.75 (IH, 
s), 8.20 (IH, s), 8.75 (2H, m), 9.30 (IH, s), 9.90 (IH, s) 
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Example 40 

l-[3-(5-Pyriinid3l)phenylcarbamoyl]-5-niethoxy<^-trifluoromethyl-indoIine 



This was prepared firom 3-(S*pyiiniidyI)-aiiilinc (D29) and S-inethoxy-6- 
5 trifluorotnethyl*indoline (Dl 1)» accoiding to the method of Example 1, affording the 
tide compound in 69% yield as a white crystalline solid, m.p. 226-8^C 

NMR (D'-DMSO) 3,30 (2H, t), 3.85 (3H, s). 4.20 (2H, t), 7.20 (IH, s), 7.45 (2H, 
m), 7.70 (IH, m), 7.95 (IH, s), 8.15 (IH, s), 8.70 (IH, s), 9.10 (2H. s). 9.20 (IH. s) 



10 Example 41 

l-[3-(4-Methyl-3-pyridyl)phenylcarbamoyl]-5-methoxy-6- 
trifluoromethylindoline 

Reaction of phenyl-N-[3-(4-methylpyrid-3-yl)phenyl]carbamate (D28) (0.4g, 1.3 
15 mmoles) with 5-methoxy-6-trifluoromethylindoline (Dll) (0.28g, 1.3 mnx>les) as in 
the method of Example 28 gave the tide compound (E41) (0.19g, 34%) ntp. 178- 
180^C. 

1h NMR (DMSO-d") 8: 2.29 (3H. s). 3.29 (2H, t, J=8Hz). 3.84 (3H, s), 4.19 (2H. t. 
J=8Hz), 7.01 (IH, d, J=6Hz), 7.20 (IH, s). 7.31-7.43 (2H, m), 7.55-7.62 (2H, m), 
20 8.10 (IH, s), 8.32 (IH, s), 8.40 (IH, d, J=6Hz), 8.62 (IH, s). 
M.S. (API) found m/z 428 (IVOT) CJiJifi^^ requires 428 

Example 42 

l-[5«Ethyl-3-(pyrid-3-yl)phenylcarbamoyl]-5-methoxy-6-trifluoromethylindoline 

25 

The tide compound (0. 15g, 40%) was prepared as a tan powder using the 
methodology of Example 28 from phenyl N-(3-ethyl-5-(pyrid-3-yl)phenyl carbamate 
(D30) (0.26g, 0.81 mmol) and 5-mcthoxy-6-trifluoromethyl indoline (Dll) (0.177g. 
0.81 mmol) in DMF (10 nil). Melting point: 205X-207X 
30 1h NMR 250 MHz, CDCl, 5: 8.81 (s, IH, Ar). 8.58 (d, IH, Ar), 8.22 (s, IH, Ar), 
7.88 (m, IH, Ar), 7.48 (s, IH, Ar), 7.32 (m, 2H. Ar), 7.12 (s, IH, Ar), 6.85 (s, IH, 
At), 6.52 (s, IH, NH), 4.12 (i, 2H, indoUnc), 3.88 (s, 3H, Me), 3.28 (t, 2H, indoline), 
2.60 (q, 2H, CH^, 1.3 (t. 3H, Me). 
Mass spec, m/z = 442 [M*l]* 

35 
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Example 43 

5- Metboxy-l-[5-phenyI-3-(pyrid-3-y])phenylcarbamoyl]-6-trifluoromethy 
indoline (E43) 

S The title compound (0.74g, 47%) was prepared as an off white solid using the 
methodology of example 28, with phenyl N-(5-phenyl-3-(pyrid-3- 
yl)phenyl)carbamate (D31) (027g, 0.76 mmol) and S-methoxy-d-trifluoromethyl 
indoline (Dl 1) [0.182 mg, 0.83 mmol) in DMF (10 ml). Melting point: ISO^-lSl^'C 
Ir NMR 250 MHz CDCl, 5: 8.87 (s, IH, Ar), 8.60 (d, IH. Ar). 8.24 (s. IH, Ar), 7.90 
10 (m. IH, Ar), 7.70-7.55 (m. 4H, Ar). 7,50-7.30 (m, 5H, Ar), 6.85 (br, IH, Ar), 6.65 
(hr, IH, NH), 4.12 (t, 2H, indoline), 3.85 (3H, s. Me), 3.28 (t, 2H, indoline) 

Example 44 

6- ChlorD-5*methyl-l-[4-methyI-3-(4-methyl-3-pyridyI)phenyl carbamoyl] 
15 indoline 

Reaction of phenyl N-[4-methyl-3-(4-methylpyrid-3*ylphenyl)carbamate (D69) (0.5g, 

1.6 mmoles) with 6-chlon>-5-methylindoline (see WO 95A)1976) (0.26g, L6 mmoles) 
as in the method of Example 28 gave the title cooapound (E44) (0.23g, 38%) m*p. 

20 178-180**C 

1h NMR (CDCI3) 5: 2.01 (3H, s). 2.12 (3H. s), 2.29 (3H. s), 3,15 (2H, t, J=8Hz), 

4.07 (2H, t, J=8Hz), 6.60 (IH, s), 6.95 (IH, s), 7.15-7.28 (3H, m), 7.38-7.43 (IH, m), 
7.95 (IH, s), 8.30 (IH. s), 8.42 (IH, s) 

MS (API) found m/z 392 (MHT, "Q), 394 (NOT, "Q) 
25 CjjHJSTjOa requires 392, 394 

Example 45 

l-[3-(pyrid-3-ylam]nocarbonyI)-phenyicarbamoyl]-5-methoxy-6-trifluoromethyl- 
indoline 

30 

A trdxture of 3-(3-aminobenzoylamino)pyridine (D33) (0.416g, 2 mmol) and 
carbonyl diimidazole (0.34g, 2 mmol) in dichloromethane/NJ^-dimethylformamide 
(25 m]A).25 ml) was heated to reflux for 0.25 h, then evaporated to dryness. The 
residue was dissolved in N,N-dimethylfonacuuiiide (15 ml) and 5-methoxy-6- 
35 trifluoromethyl indoline (0.416 g, 2 mmol) was added. The mixture was heated to 
100^ C for 1 h then treated with water (30 ml). Filtration and diying afforded a white 
solid (0.5 g). Chromatography on silica eluting with a gradient of 0-20% methanol in 



49 



wo 96/23783 



PCT/EP96/00368 



ethyl acetate afforded the tide compound as a white solid (0.17g. 19%), m-p. >220*' 
C 

1h NMR (D6-DMSO) 325 (2H, l, J 8 Hz), 3.85 (3H, s), 4J20 (2H, t, J 8 Hz), 7.25 
(IH, s), 7.40-7.55 (2H, m), 7.65 (2H, d, J 8 Hz), 7.90 (IH, d, J 8 Hz), 8.10-8.30 (3H, 
5 m), 8.40 (IH, d, J 2 Hz), 8.10-8.30 (3H, m), 8.40 (IH, d, J 2 Hz). 8.85 (IH, s), 8.90 
(IH, d, J 2 Hz), 10-50 (IH, s). 
m/e 457 [MH]® C23H19N4F3O3 requires 457 

Example 46 

10 l.[3.(I^d-3-ylaiiiinocart)onyl)-phenylcarbainoyl]-5-mc 
trifluoromethyl-indoline 

To a suspension of 5-meihylthio-6-trifluoromethyH-(3-carboxy phenyl 
carbamoyl)indoline (D36) (0.5g. 1.25 mmol) in dichloromethane was added oxalyl 
chloride (0.324g, 2.5 mmol) and dimethylfomiamide (3 drops). After effervescence 
had subsided the reaction mixture was evaporated under reduced pressure before 
being dissolved in tetrahydrofuran (10 ml) and added dropwise to a solution of 3- 
aminopyridine (0.133 mg, 1.4 mmol) and triethylamine (0.141g, 1.4 mmol) in 
tetrahydrofuian (10 ml) at 0" C 

After 1 hour water was added foraiing a white precipitate which was filtered and 
dried to yield the product as a white solid (0.435g, 73%), mp 195-7** C 
1h ^fMR (DMSO) 5: 10.5 (IH. s); 9.0 (2H, d, J5Hz); 8.4 (IH, d, J5Hz); 8. (IH. s); 
8.25 (IH, s); 8.2 (IH. s); 7.9 (IH, d, J7Hz); 7.7 (IH, d, J7Hz); 7,5 (3H, m); 4.3 (2H. 
I, J8Hz); 3.3 (2H, t. J8Hz); 2.5 (3H, s) 

Example 47 

l-[3-(Pyrid«4*ylaminocarbonyl)-phenylGarbamoyl]-5-methyUhio-6- 
trifluoromethyl indoline 

This was made in the same manner as Example 46 using a solution of 
4-aminopyridine to give the product as a peach solid (0.45g, 76%). mp >200*' C. 
1h NMR (DMSO) 6: 10.7 (IH, s); 8.95 (IH, s); 8.5 (2H, d, J7Hz); 8.2 (IH, s); 8.1 
(IH, s); 7.85 (IH, d, J7Hz); 7.8 (2H, d, J7Hz); 7.65 (IH, d, J7Hz); 7.45 (2H, m); 4.25 
(2H, t. J7Hz); 3.3 (2H, t, J7Hz); 2.5 (3H, s) 
m/c = 472 C23H19F3N4O2S requires 472 
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Example 48 

l-[4-(Pyrid-3-ylaininocarbcmyl)-pheny]carbamoyI]-5-methylthi(>-6- 
trifluoromethyl indoline 

5 This was made in die same manner as Example 46 using S-methylthia-6- 

trifluoromediyl-l-(4-caiboxy phenyl carbamoyl) indoline (D37) to give die product as 
a pale yellow soUd (0.327g, 55%), mp >200 ^'C 

iR NMR (DMSO) 8: 10.6 (IH. s); 9.1 (IH, s); 9.0 (IH. s); 8.4 (2H. d, JTHz); 8,2 
(IH, s); 8.0 (2H, d, JTHz); 7.8 (2H, d, J7Hz); 7.6 (IH. q, J5Hz); 7.4 (IH, s); 4.25 (2H 
10 t, J7H2); 3.3 (2H, t, JTHz); 2.5 (3H, s). 

tQ/e = 472 C23H19F3N4O2S requires 472 

Example 49 

l.[4.(Pyrid-4-ylaminocarbonyl)-phenylcarbamoyl]«5-methytthio-6- 
15 trifluoromethyl indoline 

This was made in the same manner as Example 48 using a solution of 4- 
aminopyridine to give the product as an orange solid (0.352g, 59%), mp 158-160^ C. 
iR NMR (DMSO) 5: 10,5 (IH, s); 8.95 (IH, s); 8.5 (2H, d, J5Hz); 8.2 (IH, s); 7.9 
20 (2H, d, J7Hz); 7.85 (2H, d, J5Hz); 7.8 (2H, d. J7z); 7.5 (IH, s); 4.25 (2H, t, J7Hz); 
3.3 (2H. t, J7Hz); 2.5 (3H, s). 
nVe = 472 C23H19F3N4O25 requires 472 

Example 50 

25 l*[3-(3-pyridylcarbonyl)phenylcarbanmyl]-5-metho:9iV*^-trifluon>meth^^ 



The dtle compound (0.17g, 26%) was prepared using the method of Example 45, and 
purified by flash column chromatography on silica gel, eluting with 2% 
30 methanol/dichloromethane, and recyrstallisadon from ethylacetateAnethanol/60-80° 
petroleum ether. 



1h NMR (200 MHz; D^DMSO) & 3.28 (2H, t), 3.75 (3H, s). 4.20 (2a t), 121 (IH, 
s), 7.38-7.49 (la m), 7.52 (IH, t), 7.63 (IH, q), 7,93-8.00 (IH, m), 8.02 (IH, d), 
8.08-8.20 (2H, m), 8.78-8.99 (2H, m), 9.02 (la d) 



indoline 



35 
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Example 51 

l-[3«(I^rid-3-yl*anunosidphonyl)-phenylcarbanioyl]S«metboxy-6^ 
trifluoroinethyl-ind<riine . 

5 A suspension of 3-(pyrid-3-ylaminosulphonyl)-aminobenzene (D39) (O.Sg, 2 xxunol) 
in chlorofonn (40 ml) was treated with triethylamine (5 ml) and chlorotzimethylsilane 
(5 ml). The solution was evaporated to dryness, and the residue dissolved in 
dichloromethane (20 ml). Carbonyl diimidazole (0.32g, 2 mmol) was added and after 
1 h the leacdon mixture was evaporated to dryness. Dimethylformamide (20 ml) and 
10 5-methoxy-6-trifluoromethyl indoline (0.43g, 2 mmol) was added, and the mixture 
heated to 100^ C for 2 h. The cooled solution was diluted with water (60 ml). 
Filtration and drying afforded a brown solid (0.6g). Chromatography, eluting with 0- 
5% methanol in ethyl acetate afforded the product as a white solid (0.26g, 26%), m.p. 
>215^ C. 

15 1h NMR (DMSO) 6: 10.60 (IH, s), 8.9 (IH. s), 8.30 (IH, d, J2Hz), 8.25 (IH, dd. 
J5HZ, 2H2), 8.20 (IH. t, J2H2), 8.10 (IH, s), 7.80 (IH, d, J7Hz), 7.35-7 J5 (3H. m), 
7.30 (IH, m), 7.20 (IH, s), 4.20 (2H, t, J8Hz), 3.85 (3H, s), 3.25 (2H, t, J8Hz) 

Example 52 

20 5-Methylthio*6-trifluoromethyl-l-[6-(pyridin-3*yloxy)pyridin-3- 
ylcarbamoyl)]indoIine 

5-Aniino-2-(pyridin-3-yloxy)pyridinc (0.5g, 2.7 mmol) in dichloromethane (25 ml) 
was treated with triethylamine (0.4 ml, 2.9 mmol) then phenyl chloroformate (0.34 

25 ml, 2.7 mmol) dropwise at -20°C. The reaction mixture was allowed to warm to 
room temperature over 1 hour then poured into dilute aqueous sodium bicarbonate 
(50 ml). The organic phase was separated and the aqueous phase extracted with 
dichloromethane (2 x 50 ml). The combined organic phases were dried (Na^SO^) and 
evaporated to give the crude phenyl carbamate (0.84g) as a crystallising oil. This 

30 material was taken-up in dry DMF (10 ml) and triethylamine (0.5 ml) and treated 
with 5-methylthio-6-trifluoromethyl indoline hydrochloride (0.63g, 2.32 mmol) at 
lOO'^C for 0.5 h. After cooling the DMF was removed under reduced pressure and the 
residue was partitioned between 5% aqueous sodium hydroxide (100 ml) and 
dichloromethane (3 x 100 ml). The combined organic extracts were dried (Na^SOJ 

35 and evaporated. Chromatography using 2% methanol in ethyl acetate as eluant 
followed by recrystallisation from ethyl acetate/petroleum ether (60-80^) gave the 
tide compound (0.88g, 73%) as a white crystalline solid m.p. 193-4^C. 
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'H NMR (250 MHz, DMSO) S: 3.28 (2H t, J 8H2), 337 (3H, s), 4.20 (2H. J 8Hz), 
7.13 (IH. d, J 9H2), 7.42-7.51 (211, m), 7.61 (IH, m), 8.08 (IH. dd. J 8Hz, 2 Hz). 
8.21 (IH, s), 8.27 (IH, d, J 2Hz), 8.40-8.48 (2H, m). 8.86 (IH, s). 
MS (EI) m/e = 447 (MHO 

Example 53 

5-Methoxy-6-trifluoromethyl-l-[6-(pyridin-3-yloxy)pyridin-^ 
ylcarbamoyl]indoline 



10 5-Amino-2-(pyTidin-3-yloxy)pyridine (0.2g, LI nimol) was treated with phenyl 
chlorofomiate to give the phenyl carbamate which was treated with 5-methoxy-6' 
trifluoromethylindoline (0.23g, 1.1 mmol) according to the method of Example 52 to 
give the title compound (0.34g, 74%) as a white solid m.p. 202-4^C 
'H NMR (250 MHz, DMSO) 6: 3.28 (2H, t, J 8Hz), 3.86 (3H, s), 4.18 (2H, t, J 8Hz), 

15 7.12 (IH, d, J 9Hz), 7.22 (IH, s), 7.47 (IH, dd, J 7Hz, 5Hz), 7.51 (IH, m, J 7Hz), 
8.08 (IH, dd, J 8Hz, 2Hz), 8.10 (IH, s), 8.27 (IH, d, J 2Hz), 8.40-8.47 (2H, m), 8.78 
(IH, s). 

MS(EDm/e»431(MH0 



20 Example 54 

5*Methoxy*6-trifluoromethyl«l-[4-(pyridin*4-ylmethyIoxy)phenyI 
carbamoyl]indoIine 

4-(Pyridin-4-ylmethyloxy)aniline (0-5g, 2.5 mmol) was converted to the phenyl 
25 carbamate and treated with 5-methoxy-6-trifluorQmethylindoline (0.54g, 2.5 mmol) 

as in the method of Example 52. Chromatography using ethyl acetate as eluant 

followed by recrystallisation from ethyl acetat^petroleum ether (60-80®) afforded the 

tide compound (0.23g, 24%) as an off-white crystalline solid m.p. 205-207®C. 

'H NMR (250 MHz, CDCl,) 6: 3.26 (2H. t, J 8Hz), 3.82 (3H, s), 4.07 (2H, t, J 8Hz), 
30 5.06 (2H, s), 6.29 (IH, s), 6.83 (IH, s), 6.91 (2H, d, J lOHz), 7.28-7.48 (4H, m). 8^2 

(lH,s),8.60(2H,d,J7Hz). 

MS (EI) m/e = 444 (MHO 
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Example 55 

S-Methoxy-6-trinuoroiiiethyl4-I6-(pyridin-4-ylmethyloxy)pyri^ 
ylcarbainoyl]ind(dine 

5 5-Aixiino-2-(pyridin-4-ylniethyloxy)pyridinc (0.5g, 2.5 nimol) was converted to the 
phenyl carbamate and treated with 5-methoxy-6-trifluoioniethylindoline (O.S4g, 2.5 
mmnl) as in the method of Example 52. Chiomatography using ethyl acetate as 
eluant followed by rcciystallisation from ethyl acetate/petroleum ether (60-80°) 
aifoided the title compound (0.13g, 13%) as an off-white solid m-p. 187-189°C. 
10 *H NMR (250 MHz, CDCy 6: 3.31 (2H. t. J 8Hz). 3.88 (3H. s), 4. 12 (3H. t, J 8H2), 
5.40 (2H, s), 6.32 (IH, s). 6.88 (IH, m), 7.35 (2H, d, J 6Hz), 7.91 (IH. dd. J 8Hz, 
2Hz). 8.04 (IH, d. J 2Hz), 8.22 (IH, s), 8.59 (2H, d, J 6Hz) 
MS (EI) nVe = 445 (MHO 

15 Example 56 

5-MethyUhio-6-trifluoromethyl-l-[4-(pyrid-4-yl-m^hylaiiiinocarbonyl)plienyl 
carbamoyljindoline 

This was prepared by the same methodology as for Example 69 affording the title 
20 compound in 1 1% yield as a white solid. m.p. 230-2''C. 

1h NMR (D6-DMS0) 2.50 (3H, s), 3.25 (2H, t), 3.45 (3H, s), 4.20 (2H, t), 7.15 (2H, 
d), 725 (2H. d). 7.50 (3H, m). 8.20 (IH. s), 8.45 (2H, d), 8.80 (IH. s) 

Example 57 

25 Traiis.5-MethyIthio^trifluoromethyl-l-{4-[2-ethaiyI-(4-pyridyl)]-phenyl 
cart>amoyl}>indoIine 

This was prepared ftom tians-4-t2-cthcnyl-(4-pyiidyl)]-aniline (D43) and 5- 
methylthio-6-tiifluoromethyl indoline (D7) using the phenyl chloroformate procedure 
30 as for Description 1 8 and Example 26 affcwding the title compound as a yellow solid 
in 18% yield, m,p. 157-9''C 

1h NMR (D6-DMS0) 2.50 (3H, s). 3.30 (2H, t), 4.25 (2H, t), 7.15 (IH, d), 7.45 
(IH, s), 7.55 (2H, d), 7.65 (5H, m). 8.25 (IH. s), 8.55 (2H, d), 8.80 (IH, s) 
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Example 58 

5-Methyiaiio-6-trifluoroinethyH-{4-[2-ethyl(4-pyridyl)]phenyl 
carbainoyl}indoline 



5 This was prepared by hydrogcnation of D42 followed by coupling with 5-methylthio- 
6-tiifluoromethyI indoline (D7) using the phenyl chloroformate method, affording the 
title compound in 20% yield as a white solid. m.p. ISS-ISIX. 
1h NMR (DMSO) 2.50 (3H. s). 2.85 (4H, m), 3.25 (2H, t), 4.20 (2H, t), 7.15 (2H, 
d), 7.25 (2H, d). 7.45 (4H. m), 8.20 (IH. s), 8.45 (2H, d), 8.60 (IH, s), 

10 

Example 59 

l.(l.(4-PyridyI)-5-ind<riylcarbamoyl)-5-methoxy-6-trifluoroniethyUndollne 

The title compound was prepared by the method of Example 73, from aminoindole 
15 (D53). Yield 62%, ntp. 206-21 IX 

iH NMR (CDCl,) 5: 3.29 (2H, t, J=8), 3.85 (3a s), 4.20 (2H. t, J=8), 6.78 (la d. 
J=3), 7.20 (IH, s), 7.41 (la dd. J»8,2). 7.72 (2a d, J=6), 7.78 (la d, J=8). 7.83 
(la d. J=3), 7.92 (la d, J=2). 8.16 (la s), 8J8 (la s). 8.70 (2a d, J=6) 
MS(API) m/z»453(MH*) 

20 

l^mple60 

5-Mrthoxy-6-trifluoromethyI-l-[4-(pyridin^yUhiomethyl)phenyl 
carbamoyl]ind<dine 

25 4-(Pyridin-4-ylthiomethyl)aniline (0.37g, 1.71 mmol) was converted to the 

phenylcarbamate and treated with 5-methoxy-6-trifluoromethylindoline (Dll) (0.37g, 
1.71 mmol) as in the method of Example 26 to give the tide compound (0.5g, 64%) 
as a white crystalline solid m.p. 174-5°C 

'H NMR (250 MHz; DMSO) & 3.26 (2a t, J 8Hz). 3.84 (3a s), 4.16 (2a t, J 8Hz), 
30 4.32 (2a s), 7.20 ( IH, s), 7.32 (2a d, J 7Hz), 7.37 (2a d, J 8H2), 7.52 (2a d, J 
8Hz), 8.1 1 (la s), 8.37 (2H, d, J 7Hz), 8.58 (la s). 
MSCEI) m/e = 460 (MH*) 
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Example 61 

5*Methoxy-6-trifluoroiiiethyI-l-[4-(pyridin-4-ylsulph<Hiylm 
phenylcarbamoyilindoline 

5 4-(Pyridin-4-ylsulphonylmethyl)aniline was convened to the dde coDq)ound 

according the method of Exaxx^le 60 to give a white crystalline solid (46%) m.p. 240- 
242X. 

'H NMR (250 MHz; DMSO) 5: 3^26 (2H t. J 8Hz), 3.84 (3H, s). 4.17 (2H, t, J 8H2). 
4.77 (2H, s). 7.08 (2H, d, J 8Hz), 7.20 (IH, s). 7.50 (2H, d. J 8Hz), 7.70 (2H, d. J 
10 7Hz). 8.10 (IH, s), 8.59 (IH. s). 8.88 (2H, d, J 7Hz) 
MS (EI) m/c = 492 (MIT) 

Example 62 

5*Methoxy-6-trifluoromethyl-l-[4-(pyridin*4-ylmethylthio)phenyI 
15 carbamoyI]indoline 

4- (Pyiidin-4-ylmethylthio)aniline was converted to the dde compound according to 
the method of Example 60 to give a white crystalline solid (63%) m.p. 160-3^C 
*H NMR (250 MHz; CDCI3) 5: 3.27 (2H, t, J 8Hz). 3.85 (3H, s). 3.95 (2H. s), 4.08 

20 (2H, t, J 8Hz), 6.41 (IH. s), 6.84 (IH, s), 7.12 (2H, d, J 7Hz). 7.23 (2H, d, J 8Hz), 
7.33 (2H, d, J8Hz), 8.21 (IH, s), 8.48 (2H, d, J 7Hz). 
MS (EI) m/e = 460 (MHO 

Example 63 

25 5-Methylthio-6-trifluoromethyl-l*[(6-phenoxy)-3-pyridylcarbamoyl]-indoUne 

This was prepared from 6-phenoxy-3*aminopyridine and 5*methylthio-6- 
trifluoromethylindoline (D7) by similar methodology to Exaixiple 1 , affording the nUe 
compound as a yellow solid in 39% yield, m.p. 86-88^C 
30 NMR (D6-DMS0) 2.50 (3H, s), 3.30 (2H, t). 4^0 (2H, t), 7.00 (IH, d), 7.10 (2H, 
m), 7.20 (IH, m), 7.45 (3H, m), 8.05 (IH, d), 8,20 (IH, s), 8.30 (IH, d), 8.85 (IH, s). 

Example 64 

5- Methoxy-6*trifluoromethyl-l-[2-(pyridin-3-yloxy)pyridin-4- 
35 ylcarbamoyl)]indoline 



4-Amino-2-(pyridin-3*yloxy)pyridine (DAS) was converted to the dde compound by 
the method of Example 60 to give an off-white crystalline solid (89%) m.p. 223-5^C 
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'H NMR (250 MHz; DMSO) 5: 3.28 (2H, t, J 8Hz), 3.86 (3H, s). 4.21 (2H, t, J 8Hz), 
7.24 (la s), 7.39 (la s). 7.40-7.52 (2H, m), 7.62 (IH, m. J 9Hz), 7.97 (IH, d, J 
7Hz), 8.13 (IH, s), 8.40-8.48 (2H, m), 9.10 (IH, s). 
MS (ED m/e = 431 (MHO 

5 

Example 65 

5-MethyUhio-6-trifluoromethyI-l-[6-(2-inethylp3Tidin-3-yloxy) pyridin-3- 
ylcarbamoylJindoUne 

10 5-Aiiiin<>-2-(2-nicthylpyridin-3-yloxy)pyridinc was converted to the tide compound 
according to the method of Example 60 to give a pale yellow solid (30%) m.p. 204- 

7'C 

•H NMR (250 MHz; DMSO) 5: 3.28 (2H, t, J 8Hz), 3.34 (3H, s), 4.19 (2H, t. J 8Hz). 
7. 10 (IH, d, 8 Hz), 7.3 1 (IH, dd, J 8Hz, 5Hz), 7.44-7.53 (2H, m), 8.06 (IH, dd. J 
15 8Hz. 2Hz), 8.21 (IH, s). 8.32 (2H, d, J 5Hz), 8.82 (IH, s). 
MS (ED m/e = 461 (MH*) 

Example 66 

5-MethyIthio-6-trifluoromethyH-[6-(6-methylpyridin-3-yloxy)pyridin-3- 
20 ylcarbamoyl]indoUne 

5-Amino-2-(6-methylpyridin-3-yloxy)pyTidine was converted to the title con^und 
according to the method of Example 60 to give an off-white solid (44%) m.p. 206- 
8'»C 

25 'H NMR (250 MHz; DMSO) 8: 3.28 (2H, t. J 8Hz). 3.37 (3a s), 4. 19 (2a t, J 8Hz). 
7.09 (la d, J 7Hz), 7.32 (la d, J 7Hz), 7.45-7.53 (2a m), 8.06 (IH, dd. J 7Hz. 
2Hz). 8.20 (la s). 8.24 (la d, J 2Hz), 8.30 (la d. J 2Hz). 8.84 (la s). 
MS (ED m/e = 461 (MH*) 

30 Example 67 

5-Methoxy-6-trinuoromethyl-l-[6-(pyridin-3-yUhio)pyridin-3- 

ylcarbamoyi]indoline 

5- Amino-2-(pyiidin-3-ylthio)pyiidinc was converted to Ac title compound accwding 
35 to the method of Example 60 to give a white crystalline solid (51%) in.p. 208-210°C. 
•H NMR (250 MHz; DMSO) S: 3.28 (2a t. J 8Hz), 3.85 (3a s). 4.17 (2a t, J 8Hz), 
7.20 (la d. J 7Hz). 7.22 (la s). 7.49 (IH, dd. J 7Hz. 5Hz), 7.90-7.99 (2a m), 8.1 1 
(IH. s). 8.57-8.68 (3H, m), 8.84 (IH, s). 
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Example 68 

5-Methylthio-6-trifluoromethyI-l-[4-(pyrid-3-ylmethyl)ainidophen^ 
5 carbamoyUindoIine 

This was prepared in 61% yield by the saise method as for Example 69, m.p. >2S0^ 
C 

1h NMR (D6-DMSO) 8: 2.50 (3H, s), 3.30 (2H, t), 4.25 (2H, t), 4,50 (2H, d), 7.40 
10 (lli m), 7.50 (IH, s), 7.70 (3H, m), 7.85 (2H, d). 8.25 (IH, s), 8.45 (IH. m), 8 J5 
(IH, m), 8.80 (IH, s), 9.00 (IH, t) 

Example 69 

5-Methylthio-6-trifluaromethyI-l-[3-(pyrid-4-yImethyI) amidophenylcarbarooyl] 
15 indoline 

A suspension of 5-methylthio-6-trifluorDmethyl- l-(3-carboxyphenyI carbamoyl) 
indoline (D55) (0.5g, 1.26 nmx)l) in dichloromethane (10 ml) was treated with oxalyl 
chloride (0.2 ml, 0.3g, 2.4 mmol) and NJ^-dimethyl formamide (3 drops). After Ih 

20 the reaction mixture ^as evaporated to dryness. The residue was dissolved in 

tetrahydrofuran (20 ml) and added to a solution of 4-aminomethyl pyridine (0.15 ml, 
1.39 mmol) and triethylamine (0.2 ml, 0.15g, 1.5 mmol) in tetrahydrofuran (10 ml) at 
O^C After 1 h 5M aqueous sodium hydroxide solution (5 ml) was added, followed 
by water (20 ml). Filtration and drying afforded the product as a yeUow solid (0.58g, 

25 94%) m.p. 122-3**C. 

1h NMR (D6-DMSO) 6: 2.50 (3H, s), 3.30 (2H, t), 4.20 (2H, t), 4.50 (2H, d). 7.30 
(2H, d), 7.40 (IH, t), 7.45 (IH, s). 7.60 (IH. d), 7.80 (IH, d), 8.05 (IH, s), 8.25 (IH, 
s), 8.50 (2H, d), 8.85 (IH, bs), 9.15 (IH, t) 

30 Example 70 

5-Methylthio-6*trifluoromethyI-l-[4-(pyrid*2-ylmethyl) amidophenylcarbamoyl] 
indoline 



This was prepared by the same method as for Example 69, affording the tide 
35 compound as a white solid in 84% yield, m.p. 203-5X. 

1h NMR (D6-DMS0) 5: 2.50 (3H, s), 3.30 (2H. t), 4.20 (2H, t), 4.55 (2H, d), 7.25- 
7.35 (2H, m), 7.45 (IH, s), 7.65-7.75 (3H, m), 7.90 (2H, d), 8.25 (IH, s), 8.50 (IH, 
d), 8.85 (IH, s), 9.00 (IH, t). 
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Example 71 

l-(l-(3-PyridyImeUiyI)-5.indolylcarbamoyl)-5.niethoxy-6- 
trifluoromethylindoline 

5 

A solution of aminoindc (048, 0-40g, 1.8 mmol) and 1 , 1 -carbony Idiimidayole 
(0.30g, 1.8 mmol) in dichloromethaxie (40 mL) was sdixed at loom temperature for 
1.75 h, then evaporated. To the residue was added dimethylformamide (DMF, 10 
mL) and a solution of 5-methoxy-6-trifluoromethylindolinc (Dl 1, 0.39g, 1.8 imnol) 
10 in DMF (5mL). The mixture was stirred at 1 10**C overnight, then poured into water 
and extracted with dichloromethane. The extract was washed with water, dried and 
evaporated. The residue was triturated with ether to give a grey solid, which was 
lecrystallised from dichloromethanc/mcthanol to give the title compound (0.15g, 
18%) m-p. 243-6^C 

15 iH NMR (CDO,) 5: 3.26 (2H, t, J=8), 3.83 (3H, s), 4.17 (2H, t. J=8), 5.45 (2H, s), 
6.45 (IH, d, J=3), 7.19 (IH, s), 7.22 (IH. d, J=8), 7.33 (IH, dd, J=7,5), 7.42 (IH, d, 
J=8), 7.51 (IH, d. J=3), 7.5 (IH, d, J=8), 7.72 (IH, s), 8.12 (IH, s), 8.41 (IH, s), 8.46 
(lH,d,J=5),8.51(lH,s) 
MS(API) in/z=467 (NOT) 

20 

Example 72 

l.(l.(4-Pyridylmethyl)-5-indoIylcarbamoyl)-5-methoxy^ 
trifluoromethylindoline 

25 A mixture of aminoindole (D49, 0.46g, 2.1 mmol), phenyl chloroformate (0.26 mL. 
2.1 mmol) and triethylamine (0.29 mL, 2.1 mmol) in dichloromethane (5 mL) was 
stirred at room temperature for 1 h. The mixture was then diluted with 
dichloromethane, washed with water, dried and evaporated. The residue was 
dissolved in acetonitrile (10 noL). 5-Methoxy-6-trifluoromethylindoline (Dl 1, 0.45g, 

30 2. 1 mmol) and triethylamine (0.29 mL, 2. 1 mmol) were added and the mixture was 
stirred for 3h at room temperature. The reaction was worked up as for Example 71, 
and the solid obtained after trituration was recrystalliscd from dichloromethane/petrol 
to give the tide compound (0.26g, 27%), m.p. 215-8^C 

1h NMR (CDCa,) 8: 3.26 (2H, i, J=8), 3.83 (3H, s), 4.16 (2H, t, J=8), 5.48 (2H, s), 
35 6.49 (IH, d, J=3), 7.04 (2H, d, J=6), 7.20 (2a m), 7.30 (IH, d. J=8), 7.49 (IH. d, 
J=3), 7.73 (IH, s). 8. 12 (IH, s), 8.42 (IH, s), 8.47 (2H, d, J=6). 
MS(API) m/z=467(NGr) 
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Example 73 

l-(l-(3-pyridyl)«5-indolylcarbamoyl)-5-inethoxy-6-trifluoroniethyl indoline 

The title compound was prepared by the method of Example 72, from aminoindoline 
5 (D52, 0.34g, 1.63 mmol). Addidon of the reaction mixture to water gave a 
precipitate which was filtered off, dried and recrystallised from 
dichloromethane/petrol to give the tide compound (0.61g, 84%), m.p. 202-4^C 
iH NMR (CDCy 6: 3^8 (2H, t, J=8), 3.84 (3H, s), 4.19 (2H, t. J=8). 6.73 (IH, d, 
J=3). 7.21 (IH. s), 7.38 (IH, dd, 7.55 (IH, d, J=8). 7.62 (IH. dd, J=7.5), 7.73 

10 . (IH. d, J=3), 7.89 (IH. d. J=2), 8.09 (IH, d, J-7), 8.17 (IH, s). 8.55 (IH. s), 8.60 
(IH. d. J=5), 8-89 (IH. d, J=2). 
MS(API) m/z=453(NfflO 

Example 74 

15 5-Methylthio-6-trinuoromcthy|.l-{3-[2-(3-pyridyl)tliiazoM- 
yl]phenyIcarbamoyl} indoline 

A solution of 4-(3-aminophenyl)-2-(3-pyridyl)-thiazole (0.76g. 3 mmol) in 
chloroform (30 ml) was added to a solution of carbonyl diimidazole (0.49g. 3 mmol) 

20 in dichloromethane (10 ml). After 1 h the mixture was evaporated. 5-Methylthio-6- 
trifluoiomethyl indoline (0.7g* 3 nmiol) and N,N-dimethylfonnamide (20 ml) were 
added. The mixture was heated at lOO'^C for Ih, then diluted with water (50 ml). 
Filtration and evaporated afforded a yellow solid (l.lg). Recrystallisation from ethyl 
acetate-petrol afforded the tide compound as a white solid (0.53g, 35%), m.p. 154- 

25 5^C. 

1h NMR (DMSO) 2.50 (3H, s), 3.30 (2H. t). 4.25 (2H, t). 7.45 (IH, t), 7.50 (IH, s). 
7.55 (2H, m), 7.70 (IH. m). 8.25 (2H. m). 8.40 (IH. dt), 8.70 (IH. d), 8.80 (IH. s). 
9.25 (IH, d). 

30 Example 75 

5-MethyUhio.6-trifluoromethyl.l-{4.[2-(4.pyridyl)-thia20l-4.yl]phenyl 
carbamoyl}indoline 

This was prepared in the same manner as 5-mcthylthio-6-trifluoromethyl-l-{3-[2-(3- 
35 pyridyl)-thiazol-4-yl]phenyl carbamoyl} indoline to give the product as a yellow solid 
(0.2g,31%),m.p.253-4*C 

'H NMR (DMSO) 8: 8.8 (3H, m), 8.2 (2H, s), 8.0 (4H, m). 7.7 (2H. d), 7.4 (IH, s), 
4.2 (2H. t). 3.3 (2H. t). 2.5 (3H, s) 
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Example 76 

S.MethyIthio-6-trinuoroiiieUiyl.l-{4-I2-(3-pyridyl)-thiazol-4- 
yl]phenylcarbainoyI}indoluie 

5 

This was prepared in the same manner as 5-mcthylthio-6-trifluorwnethyl-l-{3-[2-(3- 
pyridyl)-thiazol-4-yl]phenyl carbamoyl} indoline to give the produa as a yellow solid 
(0.25g, 39%). m-p. > 250" C 

•H NMR (DMSO) 5: 92 (la s), 8.8 (IH, s). 8.7 (IH, d), 8.4 (IH, d). 8.2 (IH, s). 8,1 
10 (IH. s). 7.95 (2H. d), 7.7 (2H, d), 7.6 (IH, q), 7.4 (IH, s), 4.2 (2H, t). 3.3 (2H, t), 2.5 
(3H, s) 

Example 77 

l-[4-Fluoro-3-(3-pyridyl)phenylcarbamoyl]-5-methoxy-6-trifluoromrthyl 
15 indoline 

A solution of 4-fluoto-3-(pyrid-3-yl)phenylcarbonyl azide (D59) (270 mg, 1.1 mmol) 
in toluene (10 ml) was refluxed under argon for 45 minutes and cooled. To a stiired 
solution of the indoline (Dl 1) (266 mg, 1.1 eq) in dichloromethane was added the 
20 isocyanate solution. The total solution was stirred at room ten5)erature overnight, 
evi^jorated to dryness and chromatographed (EtOAc-*5% MeOH/EtOAc, SiO^. 
(Concentration of fractions afforded the title compound as a white powder (315 mg, 
66%). Melting point = 210''-212'»C 

'H NMR (250 MHz, S: 8.73 (d, 2H). 8.60 (dd, IH), 8.10 (s, IH), 7.97 (dd, IH), 7.75 
25 (m, IH), 7.65 (m, IH). 7.54 (m. IH), 7.30 (t. IH), 7.21 (s. IH). 4.15 (t, 2H). 3.83 (s. 
3H), 3.27 (t. 2H). 
Mass spec: m/z = 432 MH* 

Example 78 

30 l.(3.Fluoro-5-(pyrimidin-5-yl)phenylcarbamoyl]-5-methoxy-6-trinuoromethyl 
ind(4ine 

3-Huoro-5-(pyrimidin-5-yl)phenylcarbonyl azide (D60) (0.22g, 0.00091 mole) was 
dissolved in diy toluene (15 ml) and heated under reflux under argon for V4 hour. 
35 After cooling to ambient temperature, 5-methoxy-6-trifluoromethyl inddine (Dl 1 ) 
(0.20g, 0.00091 mole) in dichloromethane (8 ml) was added and the mixnire stirred 
for 18 h. The dichloromethane was removed in vacuo and the resulting precipitate 
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filtered and dried in vacuo. This was recrystallised from ethyl acetate/60-80'' 
petroleum ether to afford the title compound (0.17g» 43%). 

NMR (200 MHz. D^DMSO) 5 (ppm): 3.30 (2H, t, J^8), 3.87 (3H, s), 4.20 (2H, t, 
J=8), 7.22 (IH, s), 7.38 (IH, dt, J=3, 9), 7.68 (IH, dt. J=3, 11), 7.79 (IH, s), 8.14 
5 (IH, s), 8.90 (IH. s), 9.12 (2a s). 9.24 (IH, s). 

Example 79 

l-[4-ChIoro-3-(4-inethyl-3-pyridyl)phenyIcarba]iioyl]-5-methoxy-6- 
trifluoromethylindoline 

4-Chloro-3-(4-methyl-3-pyridyl)aniline (D62) was converted to the phenyl carbamate 
in the usual manner and then treated with 5-methoxy-6-trifluoromethylindoline 
(Dl 1). Purification of the residue obtained by flash chromatography on silica gel 
gave the tide compound (E79) (0.1 15g, 49%) m.p. 140-141**C. 
15 1h NMR (CX)C1,) 5: 2.19 (3H, s), 3.28 (2H, t, J=8Hz), 3.82 (3H, s), 4.15 (2H, t, 
J=8Hz), 6.81 (IH, s), 7.09 (IH, s). 7.20 (IH, d, J=:6Hz), 7.25 (IH, s), 7.40 (IH, d, 
J=8Hz). 7.52-7.59 (IH, m), 8.20 (IH, s), 8.30 (IH, s), 8.45 (IH, d, J=6Hz). 

Example 80 

20 l-[2^Diliydro-7-(pyrid-3-yl)benzofuran-5-ylcarbamoyl]-5-methoxy«6- 
trifluoromethyl indoline 

Phenyl N-[2,3-dihydro-7-(pyrid-3-yl)benzofuran-5-yl]carbamate (D65) (0.20g, 
0.(XX)60mole) in dry DMF (10 ml) was treated under argon with 5-methoxy-6- 

25 trifluoromethyl indoline (D 1 1 ) (0. 1 3g, 0.00060 mole) and heated under reflux for 1 8 
hours. The reaction was allowed to cool to amteent temperature and the solvent was 
removed in vacuo. The residue was dissolved in dichloromethane, washed with 
deionised water and 10% sodium hydroxide solution, dried (Na^SOJ and evaporated 
in vacuo. The resulting brown oil was purified by flash column chromatography on 

30 silica gel, eluting with 2% methanol/dichloromethane, followed by recrystallisation 
from ethyl acetate 60-80^ petroleum ether to afford the title compound (0.07g, 26%) 
as a beige solid. 

'H NMR (200 MHz, D'DMSO) 5 (ppm): 3.12-3.49 (4H, m). 3.85 (3H, s), 4.15 (2H, t, 
J=8). 4.61 (2H, t, J=10), 7.21 (IH, s), 7.40-7.58 (3H, m), 8.07 (IH, dt, J=l, 7), 8.13 
35 (IH, s), 8.43-8.60 (2H, m), 8.88 (IH, d, J=l). 
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Example 81 

5-Methoxy-6-trinuororaethyl-l.[6.(2-inethylpyridin-3-yloxy)pyridin-3- 
ylcarbamoyllindoline 

5 5-Amino-2-(2-mcthylpyridin-3-yloxy)pyridine was converted to the title compound 
according to the method of Example 60 to give a white crystalline solid (71%) m.p. 
227-230°C 

'H NMR (250 MHz. DMSO) 6: 3.28 (2H. t, J8Hz), 3.85 (3H. s), 4.15 (2H, t, J8Hz), 

7.09 (IH, d, J8Hz). 7.21 (IH. s), 7.30 (IH. dd, J8Hz, 5Hz), 7.49 (IH, d, J8Hz), 8.04 
10 (IH, dd, J8Hz, 2Hz), 8.10 (IH. d, J2Hz). 8.32 (IH. d. J5Hz), 8.72 (IH. s). 

MS(EI) m/e=445 (NOT) 

Example 82 

S-Methoxy-6-trinuoromethyM-I6-(4-methylpyridin-3-yloxy)pyridin.3- 
15 ylcarbamoyI]indoline 

5-Amino-2-(4-methylpyridin-3-yloxy)pyridine was converted to the title compound 
according to the method of Example 60 to give a white crystalline solid (51%) m.p. 
188-191°C. 

20 'H NMR (250 MHz. DMSO) 5: 3.30 (2H, t. J8Hz). 3.83 (3H, s), 4.1 5 (2H, t, J8Hz), 

7.10 (IH, d. J8Hz). 7.20 (IH, s), 7.38 (IH, d, J5Hz), 8.04 (IH. dd. J8Hz. 2H2), 8.10 
(IH. s), 8.17 (IH, d, J2Hz), 8.29 (IH. s). 8.30 (IH, d, J5Hz), 8.72 (IH, s). 

MS (EI) m/e = 445 (MH*) 



25 The following examples were prepared using similar techniques: 
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3-(3-Pyridyl)phenyl 


OMe 




192-193 


84 


2-Methoxy-3-(3-pyridyl)phenyl 


OMe 


CF^ 


196-197 


85 


2-Chloro-3-(3-pyridyl)phenyl 


OMe 




214-216 


86 


3-(3-QuinoIyl)phenyl 


OMe 


CF3 


240 
(dec.) 
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j-Fiuoro*3~vz"pyrdxiiiyi7piiciiyi 


Me 


Cl 


226-227 


1 JZ 


c T^liirtrrt-l-^^-TivTiniiHinvl^nhpnvl 

j-riuoro" j"^,j~pyriiiiiuiJijriypiiwiijri 


Me 


a 






j-^^-rjrnoyijpnciiyi 


C(Mc)CH,CH, 


91-92 




^ T71iirMTfc_1-0-m^t'hvl-l-nvTiHvl^nhpnvl 


Me 


Cl 


205-206 




4-Fiuoro*j*^j"Pyriuyiypiicnyi 


CI 


Cl 


200-202 




4-r*iuoix>-3-vJ-pyrioyi^pncnyi 


Me 


Cl 


185-186 


13/ 


3"^ijnu- j"yiriicinyiOAyjpiiciiyi 


OMe 


CF^ 


202-204 


1 1C 
I DO 


4-\^jrynu~ j*yinicinyiOAyjpnciiyi 


OMe 


CFc} 


215-217 


1 10 


j-^ijTiQ'~3 yiOAyniciiiyi^puciiyi 


OMe 


CFr? 


188-190 


1 AO 


j~ivicinyi-\j~v.py»^'-» /* 


OMe 


CF3 


230-232 


1 Al 


j-v^'nioro-o-vpyriu- j^yijipyiiu* J yi 


SMe 


CF3 


245-250 


1 /to 


0-^3 -L.n loropyna- 3-y i jpyna- j-yi 


SMe 


CF3 


193-195 




H-v,i^fTiu'"-5*yiOAy^piiciiyi 


OMe 


CF3 


193-194 


1 44 




SMe 


CF3 


204-206 


14^ 
14j 


^"'{jryTiia^*^ yx^'iiiyjfyyi lu j yi 


SMe 


CF3 


214-216 




A-^PvriH-A-vlthirfc^nvrirf-'^-vl 

" \* y***^ ^ y*^****^^Hy ^ y 


OMe 


CF3 


204-206 


1 A7 


H*^x^y*iij"*T"yiiiiciiiyi^piiwiiy » 


SMe 


CF3 


206-209 


148 


3-(Pvrid-3-vlmethylaminocarbonyl)phenyl 


SMe 




210-215 


149 


3-f3-(Pyrid-2-yl)propionyllphenyl 


SMe 


CF3 


145-146 


150 


3-f3-(Pyrid-2-yl)- 1 -hydroxypropyl] phenyl 


SMe 


CF3 


78-80 


151 


4-(Pyrid-4-ylmethylaniinocarbonyl)phcnyl 


SMe 


CF3 


138-140 


152 


3-f 1 -(Pyrid-2-yI)propionyllphenyl 


SMe 


CF3 


110-112 
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1 ^1 

LJD 


3-[2-(J*yrid-2-yl)eihylcarbamoyl]phenyl 


SMe 




92-Q4 


1 


J- [ ^Jr ynO"4&~y 1 jpnjciii y iwiu Doiiiuy i j piiciiy x 






116-118 

A A\l^ A AO 






OMe 




202-203 


1 

130 


A ^0 il_^^^TTl#*tll\/lnv^iH-^-vl^^w^nv^^/^-^-vl 
0"^Z,*r"i-/iiiiwiiiyipyi iu~,7~y njAy /pyi lU".?* jri 


OMe 




218-221 




O* iViCiny ipncno A y _;pyriLi- j-y i 


OMe 


^3 


226-228 




O* v^"iviCiiiOAypnciiOAy ^pyiiu- j*y i 


OMe 


^3 


188-189 




0*^^~r*uoro~^*incinyipncnuAyypyiiu-->"yi 


OMe 


^3 


208-209 


lou 


o-v^t4*i-nniwinyipncnoxyypyriQ-j-yi 


OMe 


^3 


236-238 


ioi 


0" - V-*n loropyno- J "y lo xy ^pyriu- j*y 1 


OMe 


^3 


238-240 


1 iCO 

loz 


o-iz-iiinyipiicnoxy^pyna-j-yi 


OMp 


^3 


91 770 




o-v^-caroJunoyipncnoxyjpyna-^-yi 










o-(z- 1 nnuoroineinyipnenoxyjpjriiu-o-yi 




v-^3 


737-238 


loo 


o-( J- 1 niiuororneinyipnenoxyjpjrna-j-yi 






1 03. 1 04 


1 AA 

loo 


o-lz»o-i>iineinyjpyna-^-yioxy;pyiia-j-yi 


OMp 


^^3 


730-233 


1 A1 
ID/ 


O" jvicui y ipyriu • J " y loxy ^ pyiiU." J ""y 1 


Me 


CI 


181-183 

A 0 A A VmJ 


1 AQ 
lOo 


o-iZ^MCinyipyna-j-yioxyjpyriU- j*yj 






775-228 


1 AO 

loy 


4-riuoro- J -v.3~pynTTiiuiiiy 1 jpncnyi 


n 




1 32- 1 35 

A A J J 


I /U 


j-rluoro- j-vO-pynniiuinyijpncnyi 


C\ 




260 


171 


4-rluoro-i-vj-pynniiainyi;pnenyj 


Mp 


PI 


711-713 


172 


j-Fluoro- 3-tD-pyniTiiQinyi jpnenyi 






71A-718 


173 


6-C2-Methvl- 1 -oxoovrid-3-vloxv)Dvrid-3-yl 


OMe 


CP-x 

t -3 — 


252-257 


174 


4-Fluoro-3-(3-pyridyl)phenyl 


Br 


CF^ 


200-201 


175 


6-(3-Cyanophenoxy)pyrid-3-yl 


OMe 




136-138 


176 


6-(4-Cyanophenoxy)pyrid-3-yl 


OMe 


CF3 


188-189 


177 


6-(2-Methylpyrid-3-yloxy)pyrid-3-yl 


Br 




211-213 
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[^HJ-mesulergine binding to rat or human 5-HT2C ^ones expressed in 293 cells 



in vitro 

5 

Compounds were tested following the procedure outlined in WO 94A)4533. The 
compounds of exanqiles 1 to 165 have pKi values of 5.8 to 9.7. 

Reversal of MCPP-induced Hypdoconiotimi 

10 Compounds were tested foUowing the procedure outlined in WO 94A)4533. The 
compound of examples 1. 3, 7. 8, 21, 24. 25. 26, 31, 40. 42. 52. 53. 54, 55, 77, 78, 
79, 80 and 81 have IDsffs between 0.5 and 5.5 mg^g p.o. 



15 
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1. A compound of formula (I) or a salt thereof: 




wherein: 

pl and p2 arc independendy phenyl, aromatic or partially saturated monocyclic or 
bicyclic heterocyclic rings containing up to three heteioatoms selected from nitrogen, 

10 oxygen or sulphur, 

A is a bond, a chain of 1 to 5 atoms optionally substituted by C1.5 alkyl or A is an 
optionally substimted phenyl or an optionally substimted 5- to 7-membcred 
heterocyclic ring containing up to three heteioatoms selected from nitrogen, oxygen 
or sulphur, 

15 r1 and groups are each independendy hydrogen, Ci.g alkyl optionally substimted 
by NR12r13^ C2.6 alkenyl, C2.6 alkynyl, €1.5 alkylthio, cyano, nitro, halogen, 
CF3, C2F5, NR12r13, CONR12r13, NR12cOR13, S(0)pNRl2Rl3 CHO, 
SCF3, CORI^ CHjORI"^, C02R^^ or OR^^ where p is 1 or 2 and R^^ r13 and 
r1^ are independendy hydrogen, Cj.g alkyl, optionally substimted aryl or optionally 

20 substimted arylC i-galkyl; 

n and m are independendy 0, 1 or 2; 
r3 is hydrogra or C1-5 alkyl; 
r4 is a group of formula (i): 



25 




in which: 

X and Y are both nitrogen, one is nitrogen and the other is carbon or a CR? group or 
one is a CR!^ group and the other is carbon or a CR^ group; 
30 r5, r6, r7 and R^ groups are independently hydrogen, Ci.6 alkyl optionally 
substituted by one or more fluorine atoms, C2-6 alkenyl, €3^ cycloalkyl, €3.(5 
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10 



20 





cycloalkylCi.5aIkoxy, C2.6 alkynyl, C3.5 cycloalkyloxy, C3.5 cycloalkyl-Cj.g 
alkyl. Cj.g alkylthio, cycloalkyltfaio, C3.5 cycloalkyl-Cj.g alkylthio, 
Ci^galkoxy, hydroxy, halogen, nitro. OCF^. SCF3. SO2CF3. SO2F, fonnyl, C2.6 
alkanoyl, cyano, optionally substituted phenyl or thienyl, NR^^rIS, cONR^^rI^ or 
C02R^'* where where r12, r13 and R^^ arc as defined for R^; or R^ and R^ form 
part of an optionally substituted 5- or 6-membered caibocyclic or heterocyclic ring; 
R^ and R^^ are independently hydrogen or C1.5 alkyU or 
is a group of formula (ii): 




(ii) 



in which X and Y are bodi nitrogen, one is nitrogen and the other is a CR^ group or X 
15 and Y are both CR^ groups and R^, R^, R^ and R^ are as defined in formula (I); and . 
r1 1 is hydrogen or Ci.^ alkyl, or 
is a group of formula (iu): 



(iii) 

in which R^, R^, X and Y are as defined in formula (i) and Z is O, S, CH2 or NR^^ 
where R^^ is hydrogen or C1.5 alkyl. 

2. A compound according to claim 1 in which A is a bond or a group CH2O, 
25 OCH2,orO. 

3. A compound according to claim 1 or 2 in which R^ is hydrogen, halogen, 
methyl, CF3 or OCF3. 

.4. A compound according to any one of claims 1 to 3 in which R^ is hydrogen. 
5 A compound according to any one of claims 1 to 4 in which R^ is a group of 
30 formula (i): 
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in which and R*^ are as defined in formula (i). 
6 A cx)inpound according to any one of claims 1 to S in which R^ is 
5 trifluoromethyl or halogen and R'' is Ci.6 alkox . Ci^^alkylthio or Ci-g alkyl 
7. A conapound according to claim 1 which is: 
l-[(3-Pyridyl)-3-phcnyl carbamoyl]-5-mcthoxy-6-trifluoromethyl indoline, 
1 -[(4-Pyridyl)-3-phenyl carbamoyl]-5-methylthio-6-tiifluoromethyl indoUne, 
l-((3-Pyridyl)-3-phcnyl carbamoyl]-5-methylthio-6-tiifluoromethyl indoline, 

10 l-[(3-Pyridyl)-4-phcnyl carbamoyl]-5-methoxy-6-trifluiomcthylindoline, 
l-[(4-Pyridyl)-4-phcnyl carbamoyll-5-mcthoxy-6-tiifluoromeihyl indolinc, 
l-[(2-PyridyI)-3-phenyl carbamoyll-5-meihoxy-6-trifluoromethyl indolinc, 
l-[4-Methyl-3-(3-Pyridyl)-phenylcarbamoyl]-5-methoxy-6-trifluon)methylindoline, 
1 .[3-Ruoro-5-(3-pyridyl)phenylcarbonioyl]-5-mcthoxy-6-ttifluorDincthyl indoline, 

15 l-[2-Fluoro-5-(3-pyridyl) phenyl carbanK>yl]-5-mcthoxy-6-tiifluaromcthyl indoline, 
l-(5-Phenyl pyrid-3-yl carbamoyl)-5-methoxy-6-trifluoromcthyl indoline, 
l-(5-Phenyl pyiid -3-yl carbamoyl)-5-methylthio-6-trifluoromcthyl indolinc, 
l-[5-(3-Pyridyl)-pyrid-3-yl carbamoyl]-5-methoxy-6-trifluoromcthyl indoline, 
1 .[5.(4-Trifluoromethylphcnyl)-pyrid-3-yl carbamoyl]-5-methoxy-6-trifluQromethyl 

20 indoline, 

l.[5.(4.Mcthylphcnyl)-pyrid-3yl carbamoyl]-5-methoxy-6-trifluoromcthyl indolinc, 
l-[5-(2-Thicnyl)-pyiid-3-yl carbamoyl]-5-mcthoxy-6-trifluoromethyl indolinc, 
1 -[5-(3-Thicnyl)-pyrid-3-yl carbanray l]-5-methoxy-6-trifluoromethyl indoline, 
l-[5-(2-PyrTolyl)-pyrid-3-yl caibamoyl)-5-mcthoxy-6-trifluoromcthyl indoline, 
25 l-[5-(4-PyridyI)-pyTid-3-yl carbamoyI]-5-mcthoxy-6-trifluoromcthyl indolinc, 
l-[2-(3-Pyridyl)-thiazol-4-yl carbamoyl]-5-methoxy-6-trifluoromethyl indolinc, 
l-[2-(2-Pyridyl)-thien-5-yl carbamoyl]-5-mcthoxy-6-trifluoromcthyl indoline, 
l-(3-Ruoro-5-(4-methyl-3-pyridyl)phenylcarbamoyl)-5-methoxy-6- 

trifluoromethylindoline, 
30 1 -(5-(2,6-Difluorophenyl)-3-pyridylcaibamoyl)-5-methoxy-6- 

tiifluoromethylindoline, 

6-Chlon>5-mcthyl- 1 -(4-methyl-3-(pyrid-3-yl)-phenylcarbamoyl) indolinc, 
l-(4-MethyI-3-(pyrid-3-yl) phenylcarbamoyl)-5-thioniethyl-6-trifluoromethyl 
indoline, 
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l-(3-Huon>-5-(pyrid-3-yl)phcnylcarbanK)yl)-5-ihionicthyl-6-t^ 
indoline, 

l-(4-Chloia-3-(pyrid-3-yl)phcnylcarbanK>yI)-5-mcthoxy-6-t^ 

5-Methoxy- 1 -(S-mcthyl-C 1 ,2-4K)xadia2ol-3-yl)-phenylcarbamoyl)-6-trifluoromethyl 
5 indoline, 

l-[4-Methyl-3-(4^methyl-3*pyTidyI)phenylcarbamoyI]-5-i^ 
indoline» 

l-[S-Bn>nx>-3-(pyrid-3-yl)phenylcaifaamoyl]-S-methoxy-6-t^ 
l-[4-t-Butyl-3-(pyrid-3-yl)phcnylcarbanK>yl]-5-methoxy-6-trifl 
10 l-[4-Mcthoxy-3-(pyrid-3-yl)phcnylcarbamoyl]-5-medioxy-6-tri£l 

l-[5-Huon)-4-mcthoxy-3-(pyrid-3-yl)phcnylcarbanK>yl]-5-mcthoxy-^ 
tzifluoromethylindoline, 

l-[3-BnmK>-4-mcthyl-5-(3-pyridyl)phenylcarbamoyl]-5-mc&^ 
trifluoromethylindoline, 

15 l-[3-(4-IsoquinoIyl)phenylcarbaiiK>yI]-S-methoxy-6-tzifluar^ indoline, 

l-[5-(4-Mcthyl-3-pyridyI)-pyrid-3-ylcarbamoyl]-5-mcthoxy-6- 
trifluoromethylindoline, 

l-[6-(3-Pyridyl)-pyrid-3-ylcarbaxnoyl]-5-mc±oxy-6-trifluorom 
l-[5-(2-Furyl)-pyrid-3-ylcaii)aiiX)yl-5-meihoxy-6-ti^ 
l-[2-(Pyrazmyl)-thiazol-4-ylcaitamoyl]-5-methoxy-6-trM 
l-[3-(5-Pyxiimdyl)phcnylcarbaiiK5yl]-5-nicthoxy-6-tii^ 

l-[3-(4-McAyl-3-pyridyI)phcnylcarbaiiK)yl]-5-mcthoxy-6-tri£luo^ 
l-[5-Ethyl-3-(pyrid-3-yl)phenylcarbamoyl]-5-mcihoxy-6-tiifluorom 

5- Mcthoxy-l-[5-phcnyl-3-(pyrid-3-yl)phcnylcarf)amoyI]-6-triflu^ indoline, 

6- CMoro-5-nicthyl-l-[4-mcthyl-3-(4-incthyl-3-pyridyl)phe^ caibamoyl] indoline, 
1 •l3-(pyrid-3-ylaimhocarfx>nyl>phcnylcart)anaoyl]-5-n^ 
indoline, 

l-[3-(Pyrid-3-ylaimnocarbonyl)-phcnylcaAamoyl]-5-niethylt^ 
indoline, 

l-[3-(Pyrid-4-ylaimnocarbonyl)-phcnylcarbamoyl]-5-methyliM^ 
indoline, 

l-[4-(Pyrid-3-ylaminocarbonyl)-phenyIcarbamoyll-5-mcthylthio- 
indoline, 

l-[4-(Pyrid-4-ylaminocarbonyl)-phenylcarbanK)yl]-5-mcA 
indoline, 

l-[3-(3-pyridylcarbonyl)phenylcarbanx>yl]-5-methoxy-6*trifluoro^^ 

l-[3-(Pyrid-3-yl-aminosulphonyl)-phenylcarbamoyl]5-nieihoxy-6-trifluo^ 
indoline. 
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5-MethyltMo-6-trifluoronKthyl-l-[6-(pyridin-3-yloxy)pyridin-^ 
ylcart)aiix>yl)]indoline, 

5-Methoxy-6-trifluoromethyl- 1 .[6-(pyridin-3-yloxy)pyridin-3-ylcarbamoyl]indoline, 
5-Mcthoxy-6-trifluoromcthyl- 1 -[4-(pyridin-4-ylmethyloxy)phcnyl 

5 carbamoyl] indoline, 

5-Methoxy-6-trifluoroinethyl-l-[6-(pyridin-4-ylmcthyloxy)pyridin-3- 

ylcaibamoyllindoline, 

5-Methylthio-6-trmuoroineUiyl- l-[4-(pyiid-4-yl-methylaimno carbonyl)phcnyl 

carbamoyllindoline, 
10 Trans-5-Methylthio-6-trifluoromethyl-l-l4-[2-cthenyl-(4-pyridyl)]-phenyl 

carbamoyl ) -indoline, 

5.Mcthylthio-6-trifluoromethyl- 1- {4-[2-ethyl(4-pyridyl)]phenyl carbamoyl ) indoline, 
l-(l-(4-Pyridyl)-5-indolylcarbamoyl)-5-methoxy-6-oifluoiDmethylindoline, 
5-Methoxy-6-trifluoromethyl- 1 -[4-(pyridin-4-ylthiomethyl)phcnyl 

15 carbamoyllindoline, 

5-Methoxy-6-trifluaromethyl-l-[4-(pyridin^ylsulphonylmethyl) 

phenylcaibamoyl]indoline, 

5-Methoxy-6-tri£luaromcthyl- l-[4-(pyiidin-4-ylmethylthio)phenyl 
carbamoyllindoline, 

20 5-MeihyltMo-6-oifluoromethyl-l-[(6-phcnoxy)-3-pyridylcarbamoyl]-indoline, 

5-Methoxy-6-trifluoromethyl-l-[2-(pyiidin-3-yloxy)pyiidin-4-ylcarbamoyl)]indoline, 
5-Methylthio-6-trifluoromediyl-l-[6-(2-methylpyridin-3-yloxy)pyridin-3- 

ylcarbamoyQindoline, 

5-Methylthio-6-trifluoromethyl-l-[6-(6-methylpyridin-3-yloxy)pyridin-3- 

25 ylcarbamoyl]indoIine, 

5-Methoxy-6-trifluorometfiyl-l-[6-(pyridin-3-yltMo)pyTidin-3-ylcari3amoyl]in^ 

5-Methylthio-6-trifluoromediyl- l-(4-(pyiid-3-ylmethyl)amido phenyl 
carbamoyllindoline, 

5-Methylthio-6-trifluoiomethyl- l-[3-(pyiid-4-ylmethyl) amidophenylcarbamoyl] 
30 indoline, 

5-Mediylthio-6-trinuoromethyl- l-[4-(pyrid-2-ylmethyl) amidophenylcarbamoyl] 



l-(l-(3-Pyridylmethyl)-5-indolylcarbamoyl)-5-methoxy-6-trinuoromethylindoline, 
l-(l-(4-Pyridylmethyl)-5-indolylcaTbamoyl)-5-methoxy-6-trifluoromethylindoline, 
35 i.(l.(3.pyTidyI)-5-indolylcarbamoyl)-5-methoxy-6-trifluoromethyl indoline, 

5-Methylihio-6-trifluoromethyl- 1- ( 3-[2-(3-pyTidyl)thiazol-4-yl]phenylcarbamoyl ) 



indoline. 



indoline. 
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5-Mcthylthio-6-trifluoromethyl- 1 - { 4-[2-(4-pyridyl)-thiazol-4-yl]phcnyl 
carbamoyl } indoline, 

5-Methylihio-6-trmuoiomcthyl-l-(4-[2-(3-pyridyl)-thiam^ 

yljphcny Icarbamoyl ) indoline, 
5 l-[4-Huoro-3-(3-pyridyl)phcnylcaibanK>yl]-5-iiicthoxy-6-^ indoline. 
l-[3-Ruoro-5-(pyiimidin-5-yl)phcnylcarbanK)yl]-5-methoxy- 

indoline» 

l-[4-Chloro-3-(4-methyl-3-pyridyl)phcnylcarbamoyl]-5-ii« 

trifluaromethylindoline, 
10 l.[23-I>ihydro-7-(pyrid-3-yl)bcnzofuran-5-ylcaibam 

tiifluoroinethyl indoline, 

5-Mcthoxy-6-trifluoromethyl-l-[6-(2-mcthylpyridin-3-yloxy)^ 
ylcarbanx>yl]indoline, 

5-Methoxy-6-tiifluoromethyl-l-[6-(4-methylpyridin-3-yloxy)pyridm 
15 ylcarbamoyl]indoline, 

and phannaceudcaUy acceptable salts thereof. 

8. A compound according to any one of claims 1 to 7 for use in then^y. 

9. A phamiaceutical composition which comprises a compound according to 
any one of claims 1 to 7 and a pharmaceutically acceptable carrier or excipient 

20 10. A process for the preparation of a compound of formula (I) or a 
pharmaceutically acceptable salt thereof, which process comprises: 
(a) the coupling of a compound of formula (II); 




25 

(H) 

with a compound of formula (III); 

D-R^* (m) 

30 

wherein A, pl and are as defined in formula (1) , C and D contain the appropriate 
functional group(s) necessary to form the moiety -NR^'CX) when coupled, the 
variables R^', R^' and R"*' are R^ , R^ r3 and R^ respectively, as defined in 
formula (I), or groups convertible thereto, and tho-eafter optionally and as necessary 
35 and in any appropriate. order, converting any R^ R^', r3* and R^*, when other than 
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r1. r2. r3 and x«spcctivcly to r1, r2 r3 and R^, inteicon verting R^, r2, r3 
and R^ and forming a phainiaceutically acceptable salt thereof; or 
(b) the coupling of a compound of formula (TV); 



5 




(IV) 

with a compound of formula (V); 




(V) 

wherein pl, p2, r1', r2\ r3' and R^* arc as defined above and E and G contain die 
15 appropriate functional group(s) necessary to form the A nx>iety when coupled and 
thereafter optionally and as necessary and in any appropri ate order, converting any 
r1', r2', r3' and R"*'. when other than r1, r2, r3 and R^ respectively to r1. r2 r3 
and R^, interconverting R^, R^, r3 and R^ and fonning a phaimaceuticaUy 
acceptable salt 
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